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ABSTRACT

For the past three decades, the Department of Defense (DoD) has used the U.S.
Message Text Format (USMTF) as the primary means to exchange information and to achieve
interoperability between joint and codlition forces. To more effectively exchange and share
data, the Defense Informeation Systems Agency (DISA), the lead agency for the USMTF, is
actively engaged in extending the USMTF standard with a new data sharing technology called
Extensible Markup Language (XML). Thiswork trandates and synthesizes Air Tasking Order
(ATO) data messages written in XML into athree-dimensiond (3D) air atack plan within a

virtud environment through the use of the Virtua Redlity Modeling Language (VRML).






EXECUTIVE SUMMARY

The U.S. Message Text Format (USMTF) has served as the vehicle for interoperability
for the Department of Defense's (DOD’ s) messaging system. While the USMTF program has
been successful sncethe 1970's, its useful life is coming to end due to the development of the
Extensible Markup Language (XML). The Extensible Markup Language has the potentia to
enable data and systems interoperability for DOD and revolutionize the way datais structured,
processed, and displayed.

Unlike USMTF, which can only send the text of a message, XML dlows usersto
create messages that contain metadata. Metadata is data that describes information. The
utilization of metadata is powerful because it provides the consumers of information the ability to
transform, organize, and render datain ways that suits their needs.

Redizing XML’ s power and advantages, the Defense Information Systems Agency,
aong with other DOD organizations, is looking to XML as areplacement for USMTF. Inthis
regard, DISA has sponsored a new group, the XML-MTF Development Team, to develop a
specification and software tools that transform messages between the USMTF and the XML-
MTF standards.

At sametime XML was evolving, anew computer animation language, cdled Virtud
Redlity Modding Language (VRML), was being developed. The Virtua Redity Modding

Language (VRML) is anon-proprietary, internationa standard for describing virtua objects and
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worlds over networks. VRML is capable of representing three-dimensond (3D) animated
objects and multimedia objects with hyperlinks to other media such as text, sounds, movies, and
images.

Thisthess leverages off the work of the XML-MTF Development Team and the Virtua
Redity Modding Language. The god isto synthesize an air plan from a series of XML
documents and render it in athree-dimensond world. To achievethisgod, an XML ATO,
based on the XML-MTF Air Tasking Order DTD, was created.

To convert an XML ATO into aVRML world, the XML ATO is put through a series
of transformations. These transformations create new modularized XML documents, the most
important of which are partid unit flight plans. Partid unit flight plans are made into find unit
flight plans by adding a unit’s detailed flight missons. Each unit'sfind plans, dong with threet
data, are combined into asingle XML document cdled the Master Operation Document
(MOD). Thefina gstep istrandating the MOD into VRML source code cagpable of animating an
ATO in avirtud world.

The VRML code produced is modular. The code calls upon agroup of VRML objects
that arefiled away like astack of library books. These objects are cdled PROTOs, which is
short for prototype. The PROTOs supply the interface between the ATO VRML code and a
detailed st VRML code that describes virtual models and behaviors such asflying aircraft. The
PROTOS offer code modularity that permitsthe ATO VRML code to reference complex
virtua objects by name. Thisdlowsthe ATO VRML code to remain smple thus

sraightforward to auto-generate and maintain.
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The end result is an intricate three-dimensiond (3D) world populated with arcraft,
terrain, and target models. The virtud world permits the viewer to navigate from a high point
that gives amap view of the ATO dl the way down to flying behind an aircraft to see how it
interacts with the terrain, targets, and other aircraft. The virtud world is the culmination of the

power of XML to provide structured, well-formed data that can be transformed to any visua

format.
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I. INTRODUCTION

A. OVERVIEW

The U.S. Message Text Format (USMTF) has served as avehicle for joint
warfighting interoperability sncethe 1970's. While the USMTF program has been
successful since its inception, its useful life is coming to end due to the devel opment of
the Extensble Markup Language (XML). The Extensble Markup Language hasthe
potentid to enable data and systems interoperability for DOD and revol utionize the way
datais structured, processed, and displayed.

Unlike USMTF, which can only send the text of a message, XML dlows usersto
create messages that contain metadata. Metadata is data that describes information. The
utilizetion of metadata is powerful because it provides the consumers of information the
ability to transform, organize, and render datain away tha suits their needs.

This thesis seeks to trandate and synthesize USMTF-based Air Tasking Order
(ATO) data messages written in XML into athree-dimensiond (3D) air attack plan
within avirtud battlespace. Key to creating aredigtic and robust virtud environment is
the Virtua Redlity Modding Language (VRML). VRML isanon-proprietary,
internationd standard for describing virtua objects and worlds over networks. VRML is
capable of representing three-dimengond (3D) animated objects and multimedia objects
with hyperlinks to other media such as text, sounds, movies, and images.

The end result of combining the powers of both XML and VRML isan intricate

three-dimensiona (3D) world populated with aircraft, terrain, and target models. The



virtud world permits the viewer to navigate through an ATO in both space and time and

to observe interactions between aircraft, terrain, and targets.

B. OBJECTIVES
The objective of thisthessisto demondrate the viability of usng XML and
VRML to transform and render the actions specified by an Air Tasking Order (ATO) and
unit flight plans within avirtud battlespace. To develop a3D virtud ar plan from an
ATO, the following critica structures must be devel oped:
=  XML-encoded operational documents that describe an air plan and an ATO.

= Aninterface that will transform relevant ATO datafrom XML into gppropriate
VRML objects.

* Virtud battlespace environment design in VRML

= VRML PROTO libraries that are referenced by the code auto-generated from
XML Master Operationa Document (MOD)

C. THESISORGANIZATION

Chapter 11 reviews background information on the Extensible Markup Language
(XML), U.S. Message Text Format (USMTF), government sponsored XML message
initigtives, the Virtuad Redity Modeing Language (VRML), and the air tasking process.
Chapter 111 provides a description of the XML/VRML opportunity and a synopsis of
implementation strategy and its relevant technica components. Chapter IV introduces a
tactical scenario upon which the virtud ar planisbased. Chapter V presents the XML
data structures that are employed to creete arich virtua air plan. Chapter VI uncovers
the steps required to transform an ATO into avirtud air plan. Chapter VII identifies the

2



fundamenta VRML dements that make up the content of avirtud battlespace. Chapter
VIl presents the results of the virtua air plan demongration and describes limitations of
the modd and the transformation and rendering processes. Chapter IX summarizes the

conclusons and recommendations for future work of thisthess.
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. BACKGROUND AND RELATED WORK

A. INTRODUCTION

This chapter reviews the fundamental concepts that are the basis for understanding
the development and generation of animated 3D air plans. Topics examined in this chapter
include the Extensible Markup Language (XML ), US Message Text Format (USMTF), and

the Virtua Redity Modding Language (VRML).

B. THE EXTENSIBLE MARKUP LANGUAGE (XML)

1. Overview

The explosion of the World Wide Web during the 1990’ s can be directly attributed
to the creation and implementation of the Hypertext Markup Language (HTML). The
Hypertext Markup Language is a subset of a more extensve language called the Standard
Generdlized Markup Language (SGML). HTML has enjoyed overwheming success due to
itssmplicity. The Hypertext Markup Language s smplicity liesin its use of markup tads
(character elements bracketed by ‘<’ and *>") that are predefined by a standardized
Document Type Definition (DTD). Essentidly, HTML dements identify how web
browsers digplay information, text, and pictures. A smple example, shown in Figure 2.1,

displays misson deta that is typicaly part of an Air Tasking Order.



Khtml>

/R HTML Example of ATO Data ... [M[=] E3
Khead> | Bl Edt View Favoil® Links ﬂ

Ktitle>HTHL Example of ATO Data</ftitle’ :J
Mizsion Fumber: 100

K. /head>
Kbody> Mumber of Aircraft: 1

s Type of Atrcraft: F16
Kp>rMission Humber: 188 <{/p>

Kp>Humber of Aircraft: 1 </p> ) )
Kp>Type of Aircraft: F16 </p> Agrcraft Call Sign: Eaglel
Kp>aircraft Call Sign: Eagledl </p>

K /body>

=
K /html> r

|@_[_J_Dﬁe_ |_| _igj My Computer 4
Figure 2.1. HTML Example

While HTML's sandardized DTD enables smplicity, it does not reedily dlow for
the insertion of metadata (data describing data) within aweb page. For example,
programmers are unable to change the name of the paragraph eements, “<p></p>",
associated with misson number 100 to “<misson_number></ misson_number>". In
essence, HTML isnot extensible. Thislack of extenshility leads to unstructured data
within HTML web pages. Consequently, it is difficult to access and manipulate data
writtenin HTML.

The Hypertext Markup Language' sinability to incorporate metadata into
information might have been solved by the implementation of the Standard Generalized
Markup Language (SGML). SGML permits users to define their own tagsetsviaa
Document Type Definition (DTD), thereby dlowing users to insart metadata through the

creation of their own element types. However, SGML’s dement type advantages are




outweighed by its hard-to-understand and cumbersome specification, which totals over 500
pages. (Khare, 1999, pg. 81) In an effort to combine the smplicity of HTML and the
information exchange advantage of SGML, the World Wide Web Consortium (W3C)
designed a new language called Extensble Markup Language (XML). The Extensble
Markup Language is being developed as the 80/20 solution, meaning that XML will
provide 80% of SGML’sfunctiondity a acost of 20% of SGML’s complexity.

Like SGML, XML dlows users to define their own tagsets (element types) and
therefore their own metadata. 1n essence, data becomes sdlf-describing.  To achieve these
results, programmers need, a a bare minimum, to develop XML documents that are well-
formed. In order to create well-formed XML documents, common basic syntax rules for
tags must be obeyed.

To produce a higher-level XML document, programmers need to ensure the
document isvdid. Vdidity isobtained by attaching a Document Type Definition (DTD) to
an XML Document. Simply attaching aDTD to an XML does not achieve vdidity;
programmers must aso abide by the strict data- reationship rules specified within the DTD
and the same syntax rulesthat create awell-formed document. Interestingly, vaid XML
documents are well-formed, but well-formed documents are not necessarily vaid. (Harold,
2000, dide 93)

Both vdid and wdl-formed XML documents create data trees. (Harold, 2000, pg.
435) Thisisessentid because XML data-transformation tools, known as parsers, can
eadly transform a XML document’ s data trees into entirely different datatrees. Parsers

can aso combine severd data treesX XML documents into asingle XML document.



Programmers can customize such data trandformations by creating a style sheet
with Extensble Stylesheet Language (XSL), attaching the style sheet to the XML
document, and then processing the XML document with aparser. XSL isnot limited to
data transformations; it can also be used to digplay datain aformat friendly to users needs.

Besdes specifying information formats, programmers will have the choice to
provide users with multi-directiond data links through the use of XLink. XLink creates
and describes amulti-directiond link between an XML document and another deta
resource. Multi-directiond links give users the power to specify what data they want to
retrieve into their XML document.

XML and its subcomponent technology, XS, provide the fundamental
mechanisms to quickly and easly share data over the Internet. The XML 1.0 specification
iswell-developed and is recommended by the World Wide Web Consortium (W3C).
Many commercia companies have integrated the specification into their products.
However, some XML components (e.g., XLink) are ill not fully specified and
implemented. Assuming software companies developing XML capable tools and browsers
properly implement the XML specification, XML will provide a complete environment of
interoperability for data exchange.

2. XML Technological Components
a. XML Elements and Attributes
Documents created using XML have two fundamental nodes— eements and
atributes. Elements are the holders of data. Element names are typicdly named to
indicate metadata, i.e., information about the data. A smple example is an demernt holding

the misson number.



<m ssi on_nunber> 100 </ m ssion_nunber >

As shown in the example, the data is the number “100” and the metadeata
contained in the bracketsis “mi ssi on_nunber.” Elements are not relegated to holding
only data; they can be specified to hold other dements. The dements defined insde other
elements are caled children and their predecessor is called the parent. The parent-child
relationship in an XML document is how adatatreeisformed. Below isan example of a
DTD that depicts a data tree and two smple parent-child relationships, SQUADRON and

TAKEOFF_POSITION.

<l -- Docunent Type Definitions (DTD) for Squadron -->

<! ELEVENT SQUADRON ( SQUADRON NAME, PLANE*) >
<! ELEVENT SQUADRON_NAME ( #PCDATA) >
<! ELEMENT PLANE ( TAI L_NUVBER, PLANE_TYPE, CALLSIGN, TAKEOFF_POSI Tl ON) >
<! ELEMENT TAI L_NUMBER (#PCDATA) >
<! ELEMENT PLANE_TYPE (#PCDATA) >
<! ELEMENT CALLSI GN ( #PCDATA) >
<! ELEMENT TAKEOFF_POSI TI ON ( LATI TUDE, LONG TUDE) >
<! ELEMENT LATI TUDE (#PCDATA) >
<! ELEMENT LONG TUDE (#PCDATA) >

SQUADRON

SQUADRON_NAME PLANE

! ! ! |
TAIL_NUMBER PLANE_TYPE CALLSIGN TAKEOFE_POSITION

| |
LATITUDE LONGITUDE

Figure 2.2. DTD Data Tree and Simple Parent- Child Reationships




Attributes are used to further describe eements and are typically used in two
circumgtances. Firgt, they can be used for information non-relevant to data consumers. A
ample exampleisusing the“l D" atribute for dement, which provides the dement with a
unique name. Another example would be ataching an attribute to an dement that contains
an email address. Assuming data consumers do not care about the type of email service, an
atribute might be used to contain the type of emall server associated with the emall
address, thus providing better support by an associated infrastructure. Thisis shownin

Figure 2.3.

DTD Representation

<*ELEHMENT EMAIL_ADDRESS (H#PCDATA)>
<tATTLIST EMAIL_ADDRESS email server type| CDATA HIMPLIED>

®ML Data Representation

<EMAIL_ADDRESS email_server_type="'POP3'>johndoel@navy._nps.mil<fEMAIL_ADDRESS>

Figure 2.3. Example of an Attribute

The second way to use attributes is to subgtitute them in place of further
child dements for information deemed integrd to the eement. Attributes are good
dternatives for child eements because their contents can be defined in greater detail than
an dement’s contents. DTD designers typicaly want to subgtitute attributes for child
elements when the child dements are “leaves’ of adatatree. Dataleaves are those
elements that have no children. The chief reason why attributes are only used at the lesf
levd isthat they cannot hold a structure well. (Harold, 2000, pg. 101) Attributes
essentialy truncate branches of an XML data tree and provide tight groupings of

information in lieu of creating additiona child dements.
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Referring back to the Squadron DTD example above, the design might have
placed dl of the“PLANE” datain aseries of atributes. Asshown in Figure 2.4, dl of the
“PLANE” information specified in the attributesis at the same data-Structure level. Asa
result, the “TAKEOFF_PQOSI TI ON’ dement structure cannot be supported within the
atribute. Additionaly, the use of generic names for the latitude and longitude positiona
data is unsupportable because without specificaly identifying new tags such as
LATI TUDE_OF TAKEOFF and LONGI TUDE_OF _ TAKEOFF, it isnot possible to tell
what type of latitude and longitude datais being relayed. The vaues might be aflight
position, a takeoff pogtion, or alanding position. Thus use of attributes can provide a

more concise, precise, and adaptable tagset.

{*-- Example of a DTD for PLAME using attributes --3

<*ELEHEHT PLAHE EHPTY:
<*ATTLIST PLAHNE

TAIL_HUMBER CDATA HREQUIRED
PLAHE_TYPE CDATA HREQUIRED
CALLSIGH LoaTa HREQUIRED
LATITUDE_OF TAKEOFF CDATA HREQUIRED

LONGITUDE_OF TAKEOFF CDATA HREQUIRED>

Figure 2.4. Attributes and Data Structure

b. Document Type Definition (DTD)

A Document Type Definition (DTD) isalig of tags that defines specific
elements and atributes. DTDs aso describe the relationships and format between elements
and attributes. (Harold, 2000, dide 95) DTDs ensure the vaidity of an XML document by

requiring the datain the XML document to adhere to the prescribed format and structure.
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DTDs are endblers of interoperability because they can serve as the information exchange
standard for unrelated organizations usng XML gpplications.

C. Extensible Style Language (XSL)

The Extengble Style Language (XSL) is a stylesheet language within the
XML specification. XSL iscomposed of atransformation language and aformatting
language. The XSL transform language dlows XML datatreesto be converted into a
different datatree. The trandformation language can aso synthesize severd XML data
treesinto asingle data tree.

The XSL formatting language is designed to display data contained in XML
documents. The formatting language emphasizes the rendering of dataiinto a manner that
auitsusers needs. In this manner, programmers can provide formatting instructions to
convert data for any gpplication or system. For example, asingle USMTF message might
be automatically and appropriately formatted via different XSL stylesheets for email, aweb
page, printing, palmtop display, compressed storage, etc.

d. XLink

XLink is an experimentd XML technology that dlows programmersto
embed hyperlinksin XML data. An Xlink creates and describes alink between an XML
document and another data resource, typically another XML document. XLink issmilar to
HTML hypertext links but more powerful. XLink will provide unidirectiond links like
HTML hypertext links, but will aso go beyond this by supporting multi-directiond links.
Multi-directiond links will ellow usersto retrieve datainto their XML document from

sources such as databases and other XML documents.
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C. UNITED STATESMESSAGE TEXT FORMAT (USMTF)

1. Overview of the USMTF Program

The United States Message Text Format (USMTF) is awell-documented
government-proprietary messaging standard used for sharing structured information. The
Defense Information Systems Agency (DISA) is the sponsor of the USMTF program and
maintains the configuration management of the USMTF standard for the Department of
Defense (DOD). The Defense Information Systems Agency (DISA) and the DOD
designed the USMTF standard to serve the purpose of enhancing “...joint and codlition
warfighting effectiveness through the standardization of message formats, data € ements,
and information exchange procedures” (Chairman Joint Chiefs of Staff Ingtruction
6241.01, 1996, pg. 1)

The essence of USMTF isto create an environment of information exchange, which
alowsjoint forces and systems to achieve interoperability. To achievethisvison, DOD

has established objectives for the USMTF program. They are shown in Figure 2.5.
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1. “Produce standardized, single-syntax character-oriented
nmessage formats for all DOD information requirenents. These
formats facilitate the transfer of information, while
mai nt ai ni ng system i ndependence.”

2. “Reduce the tine and effort required to draft, transmt,
anal yze, interpret, and process nessages.”

3. “Inprove information exchange through vocabul ary and synt ax
control and standardi zati on of data el enents.”

4. “Standardi ze i nformati on exchange procedures.”

5. “Provide uniformreporting procedures to be used in the daily
exchange of information.”

6. “Facilitate exchange of information between the United States,
allied commands, and other friendly nations. Reduce or
elimnate dual reporting by US units when they operate with
allied commands and other friendly nations.”

7. "Provide human readability where required.”

Figure 2.5. USMTF Objectives
(Chairman Joint Chiefs of Staff Instruction 6241.02, 1996, pa. 2-3.)
2. The Extensible Markup L anguage— M essage Text Format
(XML-MTF) Initiative

The U.S. Message Text Format (USMTF) has been highly successful over the past
three decades because it has enjoyed full buy-in from al DOD Services, Agencies,
Commander-1n-Chiefs (CINC), and dlies. With this strong backing, USMTF is able to
support the full spectrum of military operations. Despite USMTF slong standing asthe
informeation exchange workhorse for DOD, USMTF is nearing the end of its useful life due

to severd limitations.
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Firgt, USMTF was origindly developed in the 1970’ s, consequently, the DOD is
burdened by a 30-year-old acquistion strategy when maintaining USMTF. Thisforcesthe
government to own and maintain the USMTF standard (Military Standard 6040). Asa
result, no Commercid-Off- The- Shelf (COTS) products are available to easily upgrade
USMTF. In addition, when upgrades to the USMTF are necessary, the DOD must contract
the work out a a higher-than-norma rate because the civilian workforce is subjected to a
learning curve due to the workforce s generd unfamiliarity with the governmenta
standards of USMTF. (Hall, 1999, dide 6)

The presentation style of USMTF isadso alimiting factor. Inthe 1970's, the DOD
was rdiant on the use of the Teletype; therefore, the presentation format for USMTF is
restricted only to Teletype display characters, capitd letters and numbers. (Hal, 1999, dide
6) Compared to today’ s web-based digplay of text and multimedia, USMTF s presentation
format is archaic and neither reader friendly nor reader specified.

Lasgtly and most importantly, the USMTF is only able to send the message itsdlf.
Under current USMTF methods and technologies, no metadata can be transmitted within
the message. The utilization of metadata (information that describes data) is powerful
because it provides the consumers of information with the ability to personally organize,
search, filter, and render data.

Fortunatdly, private industry would like to solve the problem of computer-to-
computer information exchange over the World Wide Web and are developing XML asthe
answer. Asthe caretaker of USMTF, the Defense Information Systems Agency (DISA) is
actively looking to an XML encoding as the replacement for USMTF in an effort cdled the
Extensble Markup Language — Message Text Format (XML-MTF). An appropriately
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designed XML tagset can fulfill the fundamentad USMTF requirements for platform
independent exchange of information and much more.

The chief advantage of XML isthat users can Structure their data uniquely, gain
reliable interoperability, and include metadata through the use of DTDs. Thisalows
producers and consumers of information to more easily exchange data between
goplications. This capability isan important factor for DOD because many systems suffer
from interoperability issues. With the use of XML, complex systems will no longer need
to develop costly data trandators or sub-systems to utilize and exchange information.
Instead, low-cost, low-complexity XSL stylesheets can be used to parse and transform data
to whatever formats are necessary.

Since XML isacommercid standard, USMTF will no longer betied to a
proprietary government standard. The Department of Defense will have the ability to buy
COTS XML tools and products that can be used to update and maintain USMTF systems.
Additiondly, there will be a knowledgeable contract civilian workforce available to
quickly develop system updates.

To provide DOD with the proper XML-MTF effort, the Extensble Markup
Language — Message Text Format (XML-MTF) Development Team was formed in May
1999. The team was charged with developing an XML-MTF specification and software
tools that transform messages between the USMTF and the XML-MTF standards.

(Hopkins, Brian, 2000, pg. 1).
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At the heart of the XML-MTF Development Team's effortsis the XML-MTF
Mapping document. The purpose of the document isto define the rules for XML-MTF
message documents and their relationship to USMTF messages.  To ad this development,

the XML-MTF Deve opment Team established the following “Design Principles.”

“XM.- MTF shal |l be easy to read, use, and understand. Descriptive
nanes and | ogi cal structures that resenble as nuch as possible the
structure of MIF standards shall be favored over terse abbreviations
and cl ever shortcuts.

XML- MTF shal | be designed to ensure wi despread mlitary adoption.
In keeping with this principle, XM.- MIF shall be designed to
accomodat e current MIF st andards.

XM.- MTF docunents shoul d be easy to construct from basic rules
mapping it to MIF formats. Transformation of XML.-MIF to formats such
as USMIF, AdatP-3, and OTH-T Gold should be as sinple as possible.

XM.- MTF schenmas shoul d be easy to construct; drawing fromthe
| ogical structure of MIF nmessage standard dat abases, such as those
defined for USMIF and ADat P- 3.

Operations on XM.-MIF documents, such as a query, should be
resilient to schenma changes.

XM_.- MTF shall use XML el enents for nmessage data, and XM. attributes
for specifying val ue-added annotations (e.g., classification,
pedi gree) .

XML- MTF shal |l as much as possible draw on industry adopted standards
and technol ogies to save tinme and noney.”

Figure 2.6. XML-MTF Deveopment Team Design Principles
(XML Development Team, 2000, pg. 1)

While XML offers a tremendous opportunity for DOD information exchange,
XML-MTF is not without challenges. Like USMTF, DOD will have to establish a set of
XML information exchange protocols. Thisis not an easy task because DOD encompasses

s0 many different types of information systemns and information producers/consumers. In
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order to avoid creating a new set of mutualy incompatible “stovepipes’ and new problems
of interoperability, DOD service branches must work together when developing XML data
formats. Otherwise, the power of XML will be severdly diminished by the stampede of

organizations creating incompatible information formats.

D. THE VIRTUAL REALITY MODELING LANGUAGE (VRML)

The Virtua Redity Modding Language (VRML) is used to develop content for
three-dimensiona (3D) virtud words. One key feature of VRML isthefact that itisan
SO standard designed to be used over the World Wide Web in a browser environment.
The various examples explored in this thess employ the gpproved VRML97 verson of the
standard.

The fundamenta design structure in VRML worldsis a scene graph. A 3D scene
graph is composed in VRML by grouping and encoding content into nodes. These nodes
are used to display objects such as primitive shapes (such as Box and Sphere), elevation
grids and complex indexed face sets. The nodes aso pecify groupings of sub-nodes and
can indicate interaction and movement of events throughout the scene graph. The basic
steps to design a scene graph are to build aworld with visua nodes and then describe the
interaction through behavior nodes. VRML provides the standardized interchange
language to create these virtua worlds so that they can be viewed with any VRML-capable

browser available in open source and as web browser plug-ins.
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1. Basic Nodes

VRML has avariety of nodes that can be employed to develop arich scene graph.
The following is a synopss of key nodes necessary to understand the design of the example
battlespace virtua world presented in thisthesis.

a. Visual Nodes

The visud aspect of a scene graph is expressed through the Shape node. The
Shape node places primitive shapes such as cubes, spheres, and conesinto a scene graph by
defining a specific shape in the geometry field of the node. These nodes can be grouped,
Sized, scaled, colored, and textured to build entities of the virtual world.

The Shape node is aso used when trying to build more complex objects
such asan F-15 arcraft in Figure 2.7.  These complex objects can be built usng indexed
face sets. An IndexedFaceSet Node is an array of polygons used to map out an object in
the virtual world. In generd, the object is built with the help of a CAD (computer aided
design) program or similar authoring tool. The CAD software then converts and exports
the object to aVRML compatible IndexedFaceSet Node. The F-15 of Figure 2.7 was built
using a CAD program caled RcCAD (www.rccad.com) and trandated into VRML. The
IndexedFaceSet provides a mechanism for creating complicated, redistic shapesin VRML.
Once calculated, the object is placed as a vadue in the geometry field of the shape node and
can be manipulated like any primitive shape. Shape Nodes are used to build primitive

geometries, which can then be integrated into more sophisticated scene graphs.
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Figure 2.7. F-15 Modeled with RcCAD
After (Pearson, 1999)

The Shape node also contains an Appearance node that presents the author
with intricate control over the color of an object. The Appearance nodeisused in
conjunction with the Material and Texture nodes to gpply colors and texture images to an
object. A terrain map or image could be placed over the evation datain avirtud world to

present aredigtic setting. (Brutzman, 1998)
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b. Grouping Nodes

Grouping nodes cluster sets of nodes for the purpose of cresting entities to
be manipulated in a scene graph. The most basic of these nodes is the Group node. The
Group node smply specifies child nodes that are to be collected together. Sightly more
complex, the Transform node is a cornerstone node in VRML. Like the Group node, the
transform node clusters child nodes into an entity. The Transform node is aso capable of
moving the grouped nodes within aloca coordinate syslem. The transform node can
Specify trandational and rotational changes of position to children of thenode. Thisisa
fundamenta ability of a scene graph. The transform node can be combined with
interpolator nodes to create animation in the virtud world. (Brutzman, 1998)

C. Viewing Nodes

The Viewpoint node is designed to make navigation of avirtua world easier
for the viewer. The Viewpoint node alows a scene graph to include predefined camera
anglesfor suggested viewing. These predefined views of the world are easy to accessvia
the interface bar of the VRML browser and offer practical navigation. Such festures are
especidly convenient and necessary in large worlds. The related Navigationlinfo node
permits avirtual world to control how aviewer moves about the scene. A viewer may be
forced or guided to wak (rather than fly) through a scene. (Brutzman, 1998)

d. I nterpolators and Route Nodes

Once the geometry and rendering for virtual objects are developed and
placed in ascene graph, it is often desirable to animate these objects. To perform such
animation, VRML usesinterpolators and routes. Interpolators are used to caculate interim
states between key vaues so that the animation trangtions smoothly from the sart Sate to
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theend gtate. The most common interpolators are the position and orientation
interpolators. These interpolators are used to creete trandationa and rotational animation
of objects in the scene graph.

In order for the movement to take place, such caculations must be passed as
eventsinto the transformation node of the object. Thistransfer is done viaroutes, which
pass events. For example aROUTE can take the ca culated changes from an interpol ator
and redirects the data into the transform node. The modified transform node implements
the behavior changesin the scene graph. (Ames, 1997) The prerequisite node that drives
the animation process is the Time Sensor node. The Time Sensor provides the clock that
the interpolators use to systematically output postiond data.

e Sensor Nodes

There are severd types of sensor nodesin the VRML specification, each
used to track user interactions and generate events with the virtua world. One fundamental
sensor isthe Touch sensor. The Touch Sensor activates whenever a mouse cursor or
pointing device is placed over (or clicks on) an object. VRML aso dlows the user to move
objects with the mouse via the PlaneSensor, SphereSensor, and CylinderSensor. Sensors
provide the primary means for a viewer to interact with avirtual world. (Brutzman, 1998)

f. Script Node

The Script node is used to integrate imperative programming languages such
Java and JavaScript (formally know as EcmaScript) into the scene graph. The Script node
adds flexibility to devel op more sophisticated scene-graph behaviors not inherent in the
VRML specification. The Script node is commonly used to perform network access or
physics caculations such as those needed by interpolators and sensors.
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g. PROTO And EXTERNPROTO Definitions

The PROTO and EXTERNPROTO definitions are used to create new

VRML nodes as combinations of other predefined VRML nodes. This becomes useful

when developing large, specialized scene graphs. PROTOs can be used to construct

complex objects and behaviors that are referenced multiple times or referenced by many

#VRML V2.0 utf8
Group {
children [

Vi ewpoi nt {
description "initial view
position 6 -10
orientation 0 1 0 1.57

Shape {

geonet rySphere{ radius 1 }
appear ance Appear ance{
texture | mageTexture {

url "earth-topo.png"}}}

Transform {
translation O
rotation 0
children [

-2 1.25
10 1.57
Shape {
geonetry Text {
string [ " Hello" "world!'"
1} appear ance Appearance {
material Material {
diffuseColor 0.1 0.5 1
Frr1rld

e
{ & Metscape [-[o]=]

, Fil= Edit “iew Go Communicator Help

initial wisw

Figure 2.8. “Hedlo World” Source Code and Rendered World.
From (Brutzman, 1998)

worlds. PROTOs are akey mechanism for efficiently cregting large and intricate virtud

worlds. In order to achieve efficient code re-use, the EXTERNPROTO condtruct is

provided to group PROTOs into libraries for network accessible storage and convenient
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reference. Figure 2.8 implements severd of these nodesto create avirtud earth.
(Brutzman, 1998)

2. GeoVRML

The VRML specification is a powerful tool for representing 3D worlds. However,
the specification does not directly represent or utilize geographic concepts, such as
|atitude/longitude coordinates or the corresponding navigationa movement associated with
these coordinate systems. GeoVRML 1.0 (www.geovrml.org) is a suite of nodes and
software tools developed to smplify implementing geographic constructsin VRML97.

The key components of GeoVRML are the PROTOs designed for referencing and
interpolation of virtua worlds through geographic mechanisms. The GeoVRML PROTOs
use underlying Java code and Script nodes to perform the physically-based caculations and
perform geographic modeling. The GeoVRML suite isa Recommended Practice of the
Web 3D Consortium. (Iverson, 1999)

The GeoVRML nodes carry out smilar functions as the corresponding nodes found
in VRML97. Figure 2.9 shows example GeoVRML code fragment used to rebuild the
georeferenced virtua scene displayed in Figure 2.10.

Although the example code is missing alarge number of VRML declarations
needed to enact geo-referencing, the major nodes required to render the scene are present.
The virtud Earth appearsto be amilar to the "Hello World" Earth of Figure 2.8 but is, in
fact, more sophisticated. The two virtual worlds provide comparable visud depictions of
the Earth, but that origind "Hello World" Earth is smply a sphere wrapped in atexture
map of the Earth. The Earth built in Figure 2.9 is composed of eevation grids geo-
referenced by latitude and longitude. To demondrate the power of GeoVRML, alarge
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inverted cone is place above Monterey, Cdiforniaby Smply referencing its geographica

coordinates. The expressive power of the geo-referenced world is further supported by its

utility to eadily specify geographica coordinate systems.

GeoVi ewpoi nt {
geoOrigin I S geoOrigin
geoSystem ["UTM' , "Z11"]
posi tion "3905500 578200 10000000“
orientation 1 0 0 -1.57
description "Wl come to Mnterey" }
#Build Earth w GeoElev. Gid & Lat/long
Shape {
appear ance Appearance {
material Material {
di ffuseColor 0.8 1.0 0.3 }
texture DEF TEX | mageTexture
{ url "earth.gif" }}
geonetry GeoEl evationGid {
geoOrigin IS geoOrigin
geoSystem [ "GDC' ]
geoGidOrigin "-90 -180 0"
xDi mensi on 21
zDi nensi on 21
xSpaci ng "18"
zSpacing "9"
height [0 0 0 0...(441 total) ]}}
GeoLocation {
geoSystem [ "GDC' ]
geoCoords "36.601388 -121.88166 200000"
[ Lat/Long Monterey CA
children [
Transform {
rotation 1 0 0 3.1415926
children [
Shape {
appear ance Appear ance {
material Material {
di ffuseColor 1 0 0 }}
geonetry Cone {
bot t omRadi us 100000
hei ght 500000 }
Pl Y1}

# Metscape HE B
File Edit Wiew Go Communicator Help

'@E&\Bﬁa@

Eant Foiward Reload Home Search  Metzcape

:,;,;i' Bookmarks & Location: |inTerrain.er vI €E17 What's Related

Figure 2.9. X3D Source Code for
GeoVRMLWorld.wrl

a. GeoOrigin

£ |nstant Message e ail Contact Feople ‘rellow Pac

NPS
Monterey. €A

Figure 2.10. Rendered
GeoVRMLWorld.wrl

Coordinate reference systems currently supported by the GeoVRML suite

assumes that the virtual world begins a the center of the earth. In order to gain optimal

precison of the mode, GeoVRML provides the GeoOrigin node to specify theloca
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coordinate system. Only one GeoQrigin node is used within a scene, directing a browser
where to look insde the VRML world and to interpret the geologica data. (Reddy, 2000)

b. GeoL ocation

The ahility to place objectsin specific locations of a scene graph is of
fundamental importance. The GeoL ocation node presents the capability to place objectsin
avirtud world usng ageologicd reference frame. This node performsin asmilar manner
to the Transform node of VRML97. (Reddy, 2000)

C. GeoPositionl nterpolator

The origina Transform node required the Positionlnterpolator node to
create smooth movement for animation. The GeoL ocation node also has an associated
interpolator. The GeoPogtionlnterpolator node performs the function of calculating key
vaues and intermediate positions in geologica coordinates. A time sensor is used to drive
the process that passes the coordinates to the Geol ocation node effecting movement of an
object about a geo-referenced world. (Reddy, 2000)

d. GeoViewpoint

The GeoViewpoint node behaves like a andard viewpoint node. The
GeoViewpoint node rel ocates the viewer's orientation and position to an absolute posture in
the georeferenced coordinate frame. The GeoViewpoint node supplies a practica means

for maneuvering about complex GeoVRML worlds.

E. EXTENSIBLE 3D (X3D)
The next-generation VRML specification is known as Extengble 3D (X3D).
Extensible 3D is more than an update to VRML97; it is aredesign of the encoding and the
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underlying code structure. By employing XML, the new X3D standard constructsaDTD
tagset that allows usersto develop well-formed and vaidated scene graphs. Using XML
provides X3D with arobugt structure and extenghbility. Extensble 3D has smilar
fundamental nodes and structure as the VRML 97 standard and is fully backward
compatible.

Using an X3D software development kit and the X3D-Edit authoring tool,
devel opers can produce validated scene graphs with error-free editing. Thetool kit utilizes
IBM's Xeena XML editor that has been configured to facilitate straightforward
development of scene graphs that conform to X3D DTD. The X3D Edit tool converts X3D
documentsto VRML97 viaan XSL sylesheet and automatically launches a browser for
convenient debugging. Figure 2.11 shows a screen capture of the Program. (Extensble 3D

Task Group, 2000)
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Figure 2.11. Screen Capture of X3D-Edit Tool

Extensble 3D provides the critical link between the XML documents and virtud
worlds of thisthesis. Although VRML97 isthe basis for many of the modeds developed,
X3D provides the structure and flexibility to transform XML documents to vaid scene
graphs. Figure 2.12 and Figure 2.13 show examples of X3D and VRML code that render

identica virtud worlds.
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#VRML V2.0 utf8

Group {
children [
Vi ewpoi nt {
description "initial view'
position 6 -10
orientation 0 1 0 1.57 }
Shape {

geonetry Sphere { radius 1}
appearance Appear ance{
texture | mageTexture {
url "earth-topo.png"}}
}

Transform{
translation 0 -2 1.25
rotation 0 10 1.57
children [

Shape {
geonetry Text {
string [" Hello” "world!'" ]}
appear ance Appear ance {

material Material {
di ffuseColor 0.1 0.5 1 }}
}

]

}

<X3D>
<Scene>
<G oup >
<Vi ewpoi nt
description="initial view
orientation="0.0 1.0 0.0 1.57°
position="6.0 -1.0 0.0
/>
<Shape>
<Sphere radius="1.0"/>
<Appear ance>
<l mageTexture
url =""earth-topo. png"
/>
</ Appear ance>
</ Shape>
<Transform
rotation="0.0 1.0 0.0 1.57'
translation='0.0 -2.0 1.25" >
<Shape>
<Text string='"Hello" "world!l "' />
<Appear ance>
<Materi al
di ffuseColor="0.1 0.5 1.0°
/>
</ Appear ance>
</ Shape>
</ Transf or np
</ Group>
</ Scene>
</ X3D>

Figure 2.12. X3D Source
Codefor "Hdlo World"

Figure 2.13. VRML Source
Codefor "Hdlo World"
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F. AIR OPERATIONS PLANNING

1. The Joint Air Tasking Cycle

NOTIONAL AIR TASKING CYCLE

JFC/ICOMPONENT
2ECOMMENDATIONS %COORD'NATION / JFC GUIDANCE
COMBAT TARGET
. ASSESSMENT \ DEVELOPMENT .
RESLILTS JIPTIL
FORCE - WEAPONEERING/
\ EXECUTION ) K ALLOCATION
ST ATCIEPING JOINT ATO Bd B

DEVELOPMENT

b &AP - Wazgier Air Afnck Plan JIFTL - Jigpind IMfisgretsd Frigriiizad Tangst List

Figure 2.14. Notiond Air Tasking Cycle (Joint Publication 3-56.1, 1994, pg. 1V-4)

Thejoint air tasking cycle is the process used by the Joint Air Component
Commander (JFACC) and gt&ff to effectively employ ar capabilities. Theair tasking cycle

is designed to be repetitive in nature, in order to accommodate changes in Strategy and
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changes on the tactical battlefidd. Asindicated in Figure 2.14, the air tasking cycleis
composed of six interrelated phases. Typicdly the air tasking cycle lasts 72 hours: 48
hours of plan development and asset allocation, then 24 hours of execution.

The firgt phase of the air tasking cycle is Joint Force Commander (JFC)/Component
Coordination. Thisisamesting between the JFC and component commanders. During
this meeting, the JFC provides strategic vison and broad guidance to the component
commanders. Additiondly, the component commanders have the opportunity to provide
recommendations, assert support requirements, and state their ability to support other
components. Specific to the air tasking cycle, the JFC (aided by the JFACC and his staff)
decides upon the gpportionment of joint air assetsto ensure the air effort is consistent with
his campaign objectives and phases. “Air gpportionment is the determination and
assgnment of the total expected effort by percentage and/or priority that should be devoted
to the various air operations and /or geographic areas for agiven time period.” (Joint
Publication 3-56.1, 1994, pg. IV-7) The JFC's objectives and air apportionment are then
passed dong to the Target Development phase of the air tasking cycle.

Thefird task of the Target Development phase is the creetion of atarget
nomination list that supports the JFC' s targeting objectives and priorities. The Joint Air
Operations Center (JAOC) then reviews the target nomination list, selects worthy targets,
and prioritizes sdected targets. Thefind target ligt, the Joint Integrated Prioritized Target
List (JPTL), isthen distributed as the end product of the Target Development phase.

The third phase, Wegponeering/Allocation, quantifies the JPTL into expected
attack results. This assessment is based on target worksheets, which are essentidly
detailed attack profiles for each target. Target worksheets include target attack objectives,
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target descriptions, threats, am points, number and type of aircraft, number and type of
weapon to employ, probability of target destruction, etc. Once all target assessments and
worksheets are completed, the final prioritized target list is merged into the Master Air
Attack Plan (MAAP).

The MAAP isthe key dement of joint air operations. In addition to including a
target list, the MAAP contains the JFC and JFACC objective and guidance; component air
support plans, component support requests; availability of capabilities/forces; aircraft
allocation, and target update requests (Joint Pub. 3-56.1, 1994,pg. IV-8). The MAAPIis
aso the foundation for the creation of Air Tasking Orders. The data within the MAAP
combined with the JFC' s air gpportionment decision helps the JFACC/ JFC staffsto
alocate the appropriate type and number of sorties for each operation or task.

Once the JFC approves the MAAP, the Joint Air Tasking Order (ATO)
Development phase of the air tasking cycle begins. The Combat Plans section derives the
details of the ATO, the Airgpace Control Order (ACO), and Specid Ingtructions (SPINS).
The Combat Plans section must complete the ATO, ACO, and SPINS documents with the
gopropriate levd of direction, in order for specified warfighting units to plan the fine
details of ther air missons,

Typicaly, the ATO, ACO, and SPINS are created within the Contingency Theater
Automated Planning System (CTAPS) or the Theater Battle Management Core System
(TBMCYS) and are distributed dectronicaly in an USMTF format. Units tasked by the
ATO input the ATO, ACO, SPINS, and other informationinto elther the Air Force Misson

Support System (AFMSS) or the Tactica Aircraft Misson Planning System (TAMPS).
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Unit level mission planners with the ad of AFMSS or TAMPS creete of each their
arcraft' sair misson(s).

The Force Execution phases of the air tasking cycle gartswhen an ATO time
period begins and sorties are flown. During an extended around-the-clock air operation,
the force-execution phase occurs 24 hours a day; however, only asingle ATO is executed
a any onetime. Throughout the force execution phase, the staffs of the JFACC and JFC
direct or redirect the execution of the ongoing air operation and make any
target- deconfliction decisons. If any decisons affect an ATO in the force-execution
phase, the JAOC isresponsible for implementing the changesto the ATO.

Changesin an ATO normally result from assessments completed in the Combeat
Assessment phase of the air tasking cycle. The combat assessment phase begins when the
firdt sortie of an ATO launches and ends long after an ATO is executed. Combat
assessment isdone a dl levels, from in-flight battle- damage assessment (BDA) reports to
BDA evduations of satdlite imagery. BDA decisions about targets can directly impact
sorties defined in an ongoing ATO and/or sortiesin future ATOs. The
combat- assessment phase dlows air power to be flexible enough to respond to the changes
on the battlefield.

2. Air Tasking Order (ATO)

The Air Tasking Order (ATO) is adata document that defines projected sorties,
targets, and specific missons. While the ATO does not normally define the fine-leve
details of ar misson routes, it does provide the framework for subordinate unit level
plannersto build coordinated air sorties. In generd, ATOs supply targets, cal sgns, air
controlling agencies, type and number of aircraft allocated to a target, etc.
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Joint ar planners create the ATO in ether the Contingency Theater Automated
Planning System (CTAPS) or the Theater Battle Management Core System (TBMCS).
Thefind ATO isformaited in the USMTF standard to alow for the eectronic distribution
of the ATO to components, subordinate units, and command and control agencies. Dueto
the time length of the joint air tasking cycle (normaly 72 hours) the JFACC gaff work
amultaneoudy on three ATOs, each of which isin adifferent phase gpproximatdy 24
hours apart.

3. Airspace Control Plan (ACP) and the Airspace Control Order (ACO)

The Airgpace Control Authority (ACA) isresponsble for developing the Airpace
Control Plan (ACP). The Airspace Control Authority preparesthe ACP in coordination
with the Area Air Defense Commander’s (AADC) area air defense plan and with other
joint operation plans. The ACA develops the ACP in a manner to ensure combat
operations can be executed effectively without any undue redtrictions. The bottom lineis
the ACP defines “the safe, efficient, and flexible use of airgpace’ (Joint Publication 3-52,
1995, pg. v).

The Airgpace Control Order (ACO) is the implementation of the Airgpace Control
Plan (ACP). Likethe ATO, the ACO iscreated in either the CTAPS or TBMCS. Thefina
ACO isdso formatted in the USMTF standard to alow for the eectronic distribution

components, subordinate units, and command and control agencies.

G. SUMMARY
This chapter details numerous associated concepts required for the transformation
of an ATO messageinto avirtud world. The Extensble Markup Language (XML) isa
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tool that provides data structure, data transformation, and data formatting. \When combined
with a powerful rendering gpplication like the Virtua Redlity Modeling Language, XML
has the ahility to revolutionize the U.S. Message Text Format (USMTF) standard for joint

and coalition messages.
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[11. OPPORTUNITY STATEMENT AND IMPLEMENTATION OVERVIEW

A. OPPORTUNITY STATEMENT

Currently, Air Tasking Orders are transmitted to air wings and air squadronsin a
message format call the U.S. Message Text Format (USMTF). Whilethe USMTF
program has been successful sncethe 1970's, its useful life is coming to end do to the
development of the Extensible Markup Language (XML). The Extensble Markup
Language has the ability to both transform data structures and render data Structuresinto
any format; therefore, it is created the opportunity for message users to decide how they
want to view messages. Taking advantage of this opportunity, this thesis demonstrates
how to transform and render an Air Tasking Order as agraphicaly animated virtua

world.

B. PROPOSED IMPLEMENTATION

Leveraging off the work of the XML-MTF Development Team, this thes's seeks
to render an air planning messagesin a 3D virtud world viause of Virtud Redlity
Modding Language (VRML). The foundation of avirtud ar planisan XML ATO,
which istransformed by a series of sylesheets. By combining detailed flight misson
data for each tasked aircraft with threat data (e.g., location of enemy Surface-to-Air-
Missle (SAM) stes) and terrain data, aredidtic virtud bettlefied can then be created

using VRML.
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C. PROPOSED USESOF A VIRTUAL WORLD AIR TASKING ORDER
Representing an ATO inside avirtua world can provide operators with severa
advantages. Insde avirtud world, flight crews have the opportunity to view their sortie
in the context of an entire ATO aswell asthe entire battlefield. This provides flight
crews with red representations of their missons in the context of the “big picture.”
Additiondly, flight crews can visudize difficult aspects of their missons (such as
geographicd limitations) within the virtud world. Findly, flight crews and unit misson
planners might intuitively identify whether there exist any airgpace conflicts between

arcraft.

D. UNITED STATESMESSAGE TEXT FORMAT (USMTF)

The United States Message Text Format (USMTF) is awell documented,
government-proprietary messaging standard used for sharing structured information. The
essence of USMTF isto create an environment of information exchange, which alows
joint forces and systems to achieve interoperability. The USMTF has been highly
successful over the past three decades because it has enjoyed full buy-infrom dl DOD
sarvices, DOD agencies, nationa agencies, Commander-1n-Chiefs (CINCs), and dlies.
With this strong backing, USMTF is able to support the full spectrum of military
operations.

Unfortunately, USMTF is not arobust format due to one overriding limitation --
USMTF is only able to send the messageitsdlf. Under current USMTF methods and
technologies, no metadata can be transmitted within the message. Without metadata, it is
difficult to transform and format USMTF messages.
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E. EXTENS BLE MARKUP LANGUAGE (XML)

Unlike USMTF, which can only send the text of amessage, XML dlows usersto
create messages that contain metadata. Metadata is data that describes information. The
utilization of metadata is powerful because it provides the consumers of information with
the ability to transform, organize, and render data in ways that suits their needs.
Additionaly, XML can be the enabler of interoperability. XML provides the
mechanisms to alow producers and consumers of information to more easily exchange

data between applications.

F. VIRTUAL REALITY MODELING LANGUAGE (VRML)

The Virtud Redity Modding Language (VRML) isanon-proprietary,
internationa standard for describing virtua objects and worlds over networks. VRML is
capable of representing three-dimensiona (3D) animated objects and multimedia objects

with hyperlinks to other media such as text, sounds, movies, and images.

G. IMPENDING REVOLUTION: DATA EXCHANGE AND

INTEROPERABILITY

In previous generations the Department of Defense was the driver of
technologica developments. Recently, a paradigm shift has occurred and industry is now
leading the technologicd revolution of the information age. New technologies are
gppearing that present the tools to solve data interoperability problems found in complex
organizations. The Extensble Markup Language and the Virtua Redity Modding
Language are two recent technologica devel opments that have the potentia to impact
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datagtructure, transmission, storage, and display. Additionaly, "Virtua worlds can
provide meaningful context to the mountains of content which currently exist in isolation

without roads, links or order.” (Brutzman, 1996)



V. DESIGN OF AN OPERATIONAL/TACTICAL AIR PLAN
A. INTRODUCTION
This chapter outlines the tactical scenario, upon which the ATO is based, and the

scenario limitations retricting the complexity of the ATO data and virtua world.

B. SCENARIO LIMITATIONS

In an effort to show the benefits of an integrated XML and VRML world, a
ample attack scenario was designed to display an air plan. This scenario is completely
notiona and unclassified, but is sophiticated enough to demonsgtrate meaningful
examples of XML and VRML/X3D technologies. To limit the complexity of the world,
the following limitations are placed on the area of operation:

1. Asddefrom one airbase of the friendly force, both the enemy forces and
the friendly forces are confined to Fort Irwin, also known as the Nationd
Training Center, located in southern Cdlifornia. This action limits both
the size of the operations area and the quantity of Detailed Terrain
Elevation Data (DTED) that must be imported into the VRML world.

2. Friendly force arcraft will only perform attack missons and activities.
Air support activities, such as air-to-air refueling, are not described or
rendered.

3. Theranges and signatures of enemy radars are not based upon any red
world intelligence data. Also, the missonflight characteridics of the air
platforms are not based on any forma performance specification or data

4. Asdefrom enemy targets defined in the ATO and the XML thresat

document, no enemy ground or air assets will be represented in the VRML
world.
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C. SCENARIO DESCRIPTION

An enemy force has invaded and taken control of higtoricaly disputed landsin the
Granite Mountains. The enemy force has created an integrated air defense by positioning
two early warning radars aong the high points of the Granite Mountains. Asshownin
Figure 4.1, the enemy has aso placed numerous SAM sites throughout their occupied
region. Anenemy airfield, located at UTM 11N 3942150 528000, provides ground

troops air support and poses athrest to friendly forces.
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Figure4.1. Enemy Podtionsin Ft. Irwin,
After (United States Geologica Survey, 1969)
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Thefriendly force has control of the region stretching south from the Granite
Mountains. Currently, the friendly force is operating AH-64A Apache helicopter
missions out of the airstrip located a UTM 11N 3905000 558450. Additiondly, the
friendly force has operaiond wings of F-15E Strike Eagles available for bombing
missons. Thesewings are located to the south a UTM 11N 3795700 575950, which is

located in 29 PAms.

D. FRIENDLY FORCESOBJECTIVES AND MISSION PROFILES

The overdl objective for the friendly forcesisto achieve air superiority. To
accomplish this task, friendly forces will fly attack sorties againgt the enemy’s early
warning radars, SAM dgites, and airbase. Theair plan is developed to achieve air
superiority will be separated into three coordinated phases.

During the firgt phase, Apache helicopters will attack early warning air defense
radars. The misson profile will require extremedy low-leve flights, a goproximatey 30
meters above the surface, to avoid radar detection. All Apache flightswill originate from
the UTM 11N 3905000 558450 airstrip. Since enemy early warning air defense radars
will be directing their attention toward the south, Apache sorties will conduct an
end-around maneuver and attack the radars from behind. The flight profile for each

Apache is shown in Figure 4.2.
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Figure 4.2. 101% Air Cavary AH-64 Apache Helicopter Flight Patterns,
After (United States Geologica Survey, 1969)

Asthe Apaches near their targets, F-15 air sorties will be launched from the 29
Pams airbase againgt enemy SAM dites blocking the air corridor leading to the enemy’s
air base. One F-15 will be devoted to each SAM site located in the air corridor. The
F-15swill approach and attack the SAM sites from dtitudes above 30,000 feet as shown

in Figure 4.3.
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Figure 4.3. 4" Tactical Fighter Wing and 100" Tactical Fighter Wing
F-15 Hight Patterns, After (United States Geologica Survey, 1969)

Oncethe air corridor is cleared, the next wave of F-15swill enter the ar corridor

and will fly missonsto destroy the enemy’sair base. These attack sorties will be flown

at 20,000 feet and follow aflight pattern as depicted in Figure 4.3.

E. SUMMARY



To cary out an air plan within the virtud world, it isimportant to creste a
meaningful scenario that obeys the limits of complexity gpplied to thisthesswhile
providing aredistic demondiration of new technologies. Ft. Irwin isthe chosen area of
operation because terrain data and maps are readily available. The key to representing a
scenario is to describe the attack sortiesin the ATO, unit flight plans, and threat datain

an XML format. Once these documents are available, avirtud air plan can be created.
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V. DESIGN OF AN XML/VRML AIR PLAN

A. INTRODUCTION

This chapter describes the structures and el ements that are required to transform
an ATO into a3D air plan visudization. The fundamenta structures of XML and
USMTF bound and prescribe the data organization of thisthess. While ATO and dl its
derivative documents obey the principles of XML and USMTF, some data structures are
dightly modified from the current draft XML-USMTF format, in order to reduce the
complexity of stylesheet transformations.

To create a complex virtud air plan, amodularized design approach is applied.
Each modul e represents detailed scene graph objects to be rendered in the virtua
battlespace. This modularity alows for the auto-generation of Smple scene graph code
from XML documents.
B. AIR PLAN DATA STRUCTURE DESIGN

1. Information Architecture

The overdl information architecture and data Structures of thisthes's, including
the Air Tasking Order (ATO) and air misson profiles for each aircraft specified in the
ATO, are bound within the congtructs of the XML data tree and the USMTF message
format standard. As briefly described in the XML section of Chapter 1, XML documents
cregte datatrees. A smple example of adatatreeisagenedogicd family tree seenin

Figure 5.1.
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Faure5.1. Genedoaicd Family Tree

The XML datatreeis designed to follow a containment model. (Harold, 2000, pg.
62) Under thisdesign, XML eements can contain attributes, data, and/or children
edements. Ingenerd, it isbad form to develop eement tags that contain both smple data
and embedded children tags, however, attributes can be gracefully combined with
elements, dlowing tagsto contain either data or children. (Harold, 2000, pg. 62)

The USMTF standard establishes the message format framework in which an
ATO iscreated. The USMTF standard for ATOs supplies Joint Force Air Component
Commanders (JFACCs) with a standardized format to transmit air taskings. 1n essence,
USMTF provides the interoperability necessary for any person or systemto read an ATO
message.

2. Air Tasking Order (ATO) Data Structure

To achieve USMTF compliance, the XML-MTF Development Team, aided by a
software tool designed to trandate USM TF messages formats into Document Type
Definitions (DTDs), autogenerated aDTD tagset for ATOs. ThisATO DTD isthe

foundation for the ATO used within thisthess. Unfortunately, the automatically crested
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ATO DTD isenormous. When imported into Microsoft Word, the DTD contains 78,784
characters, which equates to approximately 6000 words and hundreds of € ement
declarations. This verbose tagset is not a clear or usable result. To make data generation
more manageable, asmplified ATO (SATO) DTD has been prepared and used in this
thess. The SATO DTD dlows for the generation of well-formed and valid XML ATOs.
Thisisan important issue. If an dement isrequired by the DTD but does not appear
within the XML data document, the document will fail the test of validity and cannot be
parsed through XSL Stylesheets. Thusthe SATO DTD isan illudrative (and more
practica) aternative to the current draft ATO DTD.

A amplified ATO is dso necessary to reduce the complexity of the VRML world.
Only those e ements needed to represent air attack sorties are contained in the ATO data
sructure. Data elements that revolve around support missons such as ar-to-ar refuding
Or reconnaissance missons are intentionally omitted.

Although the SATO DTD is not dl encompassing, it is a sraightforward subset
that does contain the same structure and ement names asthe XML-MTF Air Tasking
Order DTD. Essentidly, the SATO is created by “sawing off” branches from the more
complex datatree of the XML-MTF ATO DTD. The remaining data branches comprise
the amplified ATO and are the branches that are required to diplay air attack sorties
within avirtud battlespace.

While the smplified ATO DTD mirrors the dementd sructure of the XML-MTF
Air Tasking Order DTD, attributes are not carried over into the to the SATO DTD. The

vast mgority of attributes gppearing within the XML-MTF ATO DTD is designed for
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identification purposes and provides no further advantages to the parsing of the smplified
ATO.
3. Transforming Data Structures

a Simplified ATO (SATO)

In order to modularize the preparation of ATO-related documents, the
smplified ATO DTD and XML data are both imported into a higher-level document.
This higher-level document is created as a shell with only one additiond element, the
“ar_tasking_order_root.” The“air_tasking_order_root” is a parent whose presence aids
the importation of both the SATO DTD and ATO XML data. The use of ashdll
document alows for al the necessary XSL processng ingructionsto be predefined. This
shel dso avoids agtuation of having to manudly insert the XSL processing ingructions
into every SATO XML document.

To transform aSATO into avirtud air plan, the data contained in the
SATO musgt be transformed and modularized into two types of XML documents: ATO
Header document and partia unit flight plans. The new XML documents follow the
generd ructure of the smplified ATO DTD.

b. ATO Header Data Document

Thefirst document crested from a SATO isthe ATO Header Data
document. This XML document’s DTD isapartia copy of the SATO DTD and contains
only the eements that describe identification and time parameters. When transforming a
SATO in an ATO Header Data document, the root element of the ATO,
ai r _taski ng_order,istransformed by a stylesheet into the ATO Header Data

document’sroot lement, at o _header _dat a.
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C. Partial and Final Unit Air Plans

The second type of documents that are created from the SATO isthe
partid and find ar plansfor each unit specified within the SATO. [nitidly, unit ar plans
arein apartia form because the SATO only provides tasking information for aunit’'s
arcraft. Asdescribed in Section E of Chapter 11, the units are responsible for using the
information contained in the SATO to creete detailed flight missons within the Air Force
Mission Support System (AFMSS) or Tactica Aircraft Mission Planning Sysem
(TAMPS).

Asgde from the detailed flight missions, the data contained within both the
partid ar attack plan and the find air attack plan maintain asmilar Sructure to the
amplified ATO. The exceptions to the Sructure are severd parent nodes, such as
tasked _country_ segnent, tasked_country, etc. whichisnot carried over
from the SATO into the unit air attack plans. However, the children of each parent node
containing data are transferred into the unit air attack plans. The ddletion of these two
parent nodesis performed in order to smplify the data structure. These two parent nodes
serve no purpose within the unit ar atack plan datasets.  Also, the root element of the
SATO istransformed into the root ement of the unit air plan.

A unit'sfind ar plan is crested once the detailed flight plans for each of
the units arcraft are entered into the partia ar plan. The detailed flight datais
congtructed to contain two fundamental components: the waypoint location, and the time
of day when the waypoint isreached. These two data components are separated from

each other in different parent nodes as shown in Figure 5.2.

51



<route_field_group>
<rout e_poi nt _rout e>
<poi nt _and_al ti tude route_poi nt _nunber ="0">
<route_point_utm1 neter>
<ut mgri d_zone_desi gnati on>11</ut mgri d_zone_desi gnati on>
<ut mgri d_zone_hem spher e>N</ ut m gri d_zone_hem spher e>
<ut mgri d_zone_r ow>39</ut mgri d_zone_r ow>
<ut m 100000_net er _squar e_r ow>05</ ut m 100000_nret er _squar e_r ow>
<utm21_meter_northi ng>500</ utm 1_net er _nort hi ng>
<ut magrid_zone_col um>5</ ut mgrid_zone_col um>
<ut m 100000_rret er _squar e_col umm>59</ut m 100000_nret er _squar e_col umm>
<utm1 _neter_easti ng>000</utm1_neter_easting>
</route_point_utml neter>
<route_point_altitude_in_meters>174</route_point_altitude_ in_mneters>
</ point_and al titude> :
[}
<poi nt _and_al ti tude route_poi nt _nunber="5">
<route_point_utm1 meter>
<ut mgrid_zone_desi gnati on>11</ut mgri d_zone_desi gnati on>
<ut mgri d_zone_hem spher e>N</ ut m gri d_zone_hem spher e>
<ut mgrid_zone_row>39</ut mgri d_zone_r ow>
<ut m 100000_net er _squar e_r ow>05</ ut m 100000_nrret er _squar e_r ow>
<utm1_ et er_northi ng>500</ utm 1 neter_nort hi ng>
<ut mgrid_zone_col um>5</ ut mgri d_zone_col um>
<ut m 100000_net er _squar e_col urm>59</ut m 100000_net er _squar e_col umm>
<utm21 neter_easti ng>000</utm1_neter_easting>
</route_point_utml neter>
<route_point_al titude_in_neters>0</route_point_altitude_ in_neters>
</point_and al titude>
</route_poi nt_route>
<tine_of _position_route>
<cumul ative_ato_tine_i n_seconds
rout e_poi nt _nunber ="0">0</ cunul ative_ato_time_i n_seconds>
<cunul ative ato tine in seconds

Figure 5.2. Waypoint Locations and Waypoint Arriva Times
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An dternaive structure, as shown in Figure 5.3, is to have each waypoint contain both

location and time.

<route_field_group>
<route_point_altitude_in_hundreds_of feet> 0
</route_point_altitude_in_hundreds_of feet>
<ti me_of _position_route>
<cumul ative_ato_tine_in_seconds> 0 </cunulative_ato_tine_in_seconds>
</ti me_of _position_route>
<rout e_poi nt _r out e>
<rout e_poi nt _nunber> 0 </route_point_nunber >
<route_point_utm1_neter>
<utm grid_zone_designati on>11</ utm gri d_zone_desi gnati on>
<utm gri d_zone_hem sphere>S</ut mgri d_zone_heni sphere>
<utmgrid_zone_col um> 05 </ utm. grid_zone_col um>
<ut m_100000_nret er _squar e_col um> 59 </ut m 100000_net er _squar e_col um>
<utm 1 _neter_easting> 0000 </utm11 neter_easting>
<utmgrid_zone_row> 39 </ utmgrid_zone_row>
<ut m _100000_rret er _squar e_row> 05 </ut m 100000_net er _squar e_r ow>
<utm 1_neter_northing> 5000 </utm_1_neter_northing>
</route_point_utm1 neter>
</ rout e_poi nt_route>
</route_field_group>

Figure 5.3. Alternative Waypoint Data Structure

The dternative waypoint data structure is more difficult to parse into VRML
code. The VRML code for ATO representation requires the waypoint times and locations
to be separated into different fields as shown in Figure 5.4. The chosen waypoint data

dructurein Figure 5.3 is easier to convert into VRML.
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DEF EARLYBI RD2
Aircraft {
geoOrigin USE AirPlan_Origin
geoSystem ["UTM', "Z"]
Ai rcraf t Name " APACHE"
Aircraft Type [ APACHE {Top_Description **EARLYBI RD2**} ]
Cal | Si gn " EARLYBI RD2"
M ssi onNumber " EWRADARO2"
M ssion "I NT"
Takeof f Posi ti on "3905500 559000 0"
WayPoi nt s[ " 3905500 559000 0"
" 3905500 559000 9. 15"
"3923500 536500 9. 15"
"3923500 536500 9. 15"
" 3905500 559000 9. 15"
" 3905500 559000 0"
]
WayPoi nt Time[ O
0. 00370
0. 40389
0. 57056
0. 97075
0.97446

Figure5.4. VRML Waypoint Structure

d. Threat Data Document
The threat data document providesthe last set of XML datathat is
required to display an air planin avirtua battlespace. This document is not derived from
the SATO; however, its data structure is related to both the SATO and finalized unit air
attack plans. The threst data document defines each threat known in the area of operation
by identifying the type of threet (i.e., early warning radar) and the postiona data of each
threat. To develop amore redidtic data structure, future work must identify how

intelligence threst datais best structured and expressed.



e Master Operational Document (MOD)

Thefind XML document used within thisthessis the Master Operationa
Document (MOD). The DTDsand XML documents for the ATO Header Data, Threet
Data, and dl fina unit air attack plans are imported into the MOD. Therefore, the

MOD'’s data structure is defined by the DTDs of each imported document.

C. VIRTUAL AIR PLAN DESIGN

1. Overview

Dedgning the virtud battlespace is amatter of determining which eements of the
ar plan offer the visua contexts necessary to construct a 3D world. Once the visud
elements are determined, the air-plan datais trandated and expressed as PROTOS in a
scene graph Structure. The key to building acomplex virtud air plan from auto-
generated code is modularity. Grouping the air plan dements into macro-szed modules
amplifies the trandation process and dlows for smpler object generation.

2. Visual Elements

The most obvious dements to trandate into the virtua ar plan are ones that
denote shapes. If an air plan tasks an F-15 fighter, then the virtud air plan must display a
representation of that aircraft. Thereisno need to trandate directly to individua shapes
or intricate surfaces. The auto-generated code can reference complex structuresto be
rendered (such as an F-15 Eagle aircraft) by asngle name.

The virtuad battlespace as0 uses less-gpparent visud dements. Unit information
crucid to the understanding of visua cuesis captured from the XML air plan. Such
information includes aircraft cal Sgns, misson numbers, and misson types. These

55



elements are displayed as text on a heads-up-display that is attached to each visual object
(eg., each arcraft). Thetextud information isan important assst for interpreting a
potentially complex and confusing visud picture.

3. Animation Elements

Thevirtud ar plan is made dynamic by animating objects. These animation
elements must be derived from tasking waypointsin the XML Air Plan. The take-off
position and waypoint elements are the essentia ingredientsto bring avirtua air plan to
life. Theaircraft pogtion isinterpolated between waypoints and is moved at a speed of
advance cdculated from the associated waypoint arrival times. These dements can aso
be used to supply visud indications of flight routes and target assgnments.

4. Elementsof the Virtual Air Plan

Thevirtud ar plan is dassfied into three groups. Thefirg group containsterrain
and geographic information. The autogeneration and mapping of terrain is acomplex
process and a separate area of active work. Because of this complexity, the air plan takes
place over adatic location. Although the air plan can be moved to any part of the world,
only the fixed location will contain accurate and defined terrain representation.

The second group is aircraft dements. An aircraft’s shape and animation
eements are pulled from the XML air plan and placed into a scene graph format. The
data gtructure in Figure 5.5 encompasses dl of the information needed to render and fly
an arcraft within avirtual battlespace. These elements are grouped together so that
information is compartmentalized and multiple aircraft can be rendered and referenced in

asngle world without confusion.
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<Aircraft>
<Aircraft_Type>
<Cal | _Si gn>
<M ssi on_Nmber >
<M ssi on_Type>
<Take_ off Position>
<Waypoi nt s>

Figure5.5. Elements required to render aflying aircraft

The last group to be classfied in thisthessis the target dements. Targets areless
complex to render and contain fewer e ements than moving aircraft. The only data
elements required to render target are target type (needed to reference a corresponding

structura model), and atarget location.

<Tar get >
<Target _Type>
<Target Locati on>
</ Tar get >

Figure 5.6. Elements required to render a Target

5. Virtual Air Plan Compostion

The 3D air plan design is composed of three parts. the autogenerated 3D air plan,
visud mode libraries, and behavior libraries. The auto-generated 3D air plan isthe data
elements parsed from the XML air plan and restructured to conform to a scene graph

format. Figure 5.7 illugrates the various dements of the virtud air plan
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The visua modd library is comprised of dl the named macro dements required
to render visud components of the air plan. Thislibrary is populated with aircraft
models, target models, and track symbology. The behavior library compiles the events
and actions that take place in the virtua ar plan. These actionsinclude flying ina
georeferenced world and presenting heads-up dislays. These libraries dlow the
autogenerated 3D air plan to be composed of basic dements that reference complex

geometric structures and animation.

Terrain
s, |
8 Visual Mogdel Library
4 \
| Aircraft]
Auto-Generated ircr
References Target
Scene Graph | > Models " OéJeIS
(3D Air Plan)
los)
O:j Behavior Model Libraries
—
Animation | Heads
(e Flying | up  |CGeo-referencing
Display

Figure 5.7. Relationships of Virtud ar plan Components
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6. Virtual Battlespace Navigation

The virtud battlespace is composed of multiple levels of detal controlled by
predefined viewpoints. The entry-level viewpoint high above the 3D scene appearsto
present a two-dimensiond animated map of the air plan. Thisfirst level providesan
overhead view of the theater with elements represented by track symbology. The second
leve of viewpoints supplies amore complex leve of detail by smply moving closer to
various aress of the theater and rendering actua entities (instead of symbology).

There are multiple rdative viewpoints attached around each aircraft object. The
position of these viewpoints moves with the aircraft asit fliesand gives ardative visud
perspective of its relationships to the terrain and to other aircraft. The last set of
predefined viewpoints present multiple Sde looking and oblique angles that give a depth
perspective of the terrain and the atitude-assgnment dratification of the air plan. These
world-fixed viewpoints offer convenient navigation and enhanced understanding of the

arcraft, target and terrain interaction.

D. SUMMARY

To manage the process of congtructing an air plan within avirtua battlespace, it is
imperative to define basic data structures and scene graph dements. Not only isthis
good practice, but aso the structures offer convenient manipulation of data. This chapter
described the smple structures and elements that are used in thisthesis for the

transformation of an ATO into an exemplar 3D air plan.
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VI. IMPLEMENTATION OF AN XML ATOTO A VRML AIR PLAN

A. INTRODUCTION

This chapter describes precisaly how to convert an XML Air Tasking Order

(ATO) into VRML source code. In order to provide avirtua battlespace air plan, severa

data processing steps must be traversed to produce VRML code. From the starting point

of thesmplified ATO (SATO), relevant data are extracted from the SATO, modularized,

recongtituted and combined with other XML data documents to produce VRML source

code. Figure 6.1 provides an overview of the entire process.

ATODTD

[~
| —V
XML
ATO

Threat

XSL
Identify
Units

XSL
ATO to Air
Plan

HTML
Units
Identified

XML ATO
Header
Data

XML
Partial Unit
Air Pla
f—
XML
Partial Unit
Air Plan

XML Final

Unit Air
he—
XML Final

Unit Air
Plan

Manuall
Typein
Flight Datg

XML
Terrain
oaia >
N VRML
Threat DTD Air Plan
Unit Air
Attack Plan
> -
ATO Header Other bata
DTD Documents Process
||
Threat DTD
. L egend

Figure6.1. ATO Data Conversonto aVRML Based Air Plan
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B. XML/XSL PARSERS

An application caled an XSL parser is a the heart of al the data processing. An

XSL parser traverses an XML data tree and executes XSL rules contained in a styleshest.

While many different XSL parsers exig, thisthesis uses the Instant Saxon

implementation (Kay, 2000). The choice of Ingtant Saxon is based on the following:

1
2.

3.

Ingtant Saxon is a complete implementation of the XML specification.
Instant Saxon has been proven to be very robust. The devel opers of the
Extensble 3D X3D Edit program, a sophisticated XM L-based application,
have successfully used Saxon.

It runs on the Windows platform. Executables are dso available for other
operating systems.

4. The program isfreefor commercia and non-commercid use.
5.
6. Saxon has extensve documentation, examples, and source code available.

Ingtant Saxon is easy to use and ingtdl.

Ingtant Saxon isinvoked from an operating syssem command line. An example

command lineis shown in Figure 6.2 and follows the format of:

saxon [options] source. xni styl e. xsl
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Y2 MS-DOS Prompt

| Auto vi ]

Microsoft(H>» UWindows 98
(C»Copyright Microsoft Corp 1981-1799.

CsWINDOWS >C:nsaxon —o C:sato_header.xml C:ato.xml C:wato_header.xsl_

Figure 6.2. Example of an Ingant Saxon Command Line

The phrase “C: \ saxon” identifies the location and name of the Instant Saxon
executablefile. Thephrase“- o C:\ at o_header . xnm ” isan option that tells Ingant
Saxon to create an output file with the name of “at o_header . xm”. There are severd
more options available to programmers, but the output option is the only one used in this
thes's. The remaining components of the command line, “C: \ at 0. xm ” and
“C:\ at o_header . xsl ” identify the location and names of the source ATO and the
conversons-sylesheet files.

To adequatdly understand the parsing of the ATO and the Master Operationa
Document (MOD), readers must be acquainted with the file structure used in these files.
To make things as Smple as possible, dl the files are stored in a single folder named
“Denp”.

C. XSL PARSING OF THE ATO TO IDENTIFY TASKED UNITS
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Beforethe ATO is divided into modularized XML documents, the stylesheet must
identify which ar units have been tasked within the ATO. Additiondly, the caretaker of
the Magter Operational Document (MOD) must dso identify al the units specified in the
ATO. This gep isrequired to create the entity cals, which import DTDs and XML data.

To identify unitstasked in an ATO, asmple stylesheet named
“uni ts_i n_at o. xsl " iscreated to display al unit desgnator names ingde a Hypertext
Markup Language (HTML) file. Inthisthess the HTML fileis named
“units_in_ato. htm” for conastency purposes. Thisfile can beviewed in ether a
web browser or atext file editor.

The stylesheet works by applying HTML tags at the root node. Many tags smply
recur on children tags. The parser traces through the branches of the ATO that contain
the“t asked_uni t _desi gnat or.” The stylesheet Smply appliesHTML paragraph
tags around the value of “t asked_uni t _desi gnat or.” Figure 6.3 shows a condensed

verson of the Stylesheet. The entire stylesheet can be found in Appendix F.



{xsl:template match="/">
<html>

{®cl:apply-templates/>
</html>

{f¥sl:template>

{xsl:template match=""tasked country seqment':
{#cl:apply-templates/>
{fusl:template>

{%¥s5l:template match="service tasked segment'>
{xsl:apply-templates/:
{fusl:template>

<®sl:template match="task unit and location_ segment">
{xsl:apply-templatess>
{f¥sl:template:

{%¥s5l:template match="tasked unit and location'>
{xsl:apply-templates/:
{fusl:template>

<®sl:template match="tasked unit designator">
<P>
{®¥sl:value-of select=""."/>
<P
{fusl:template>

{f¥sl:stylesheet’

Figure 6.3. Condensed uni t s_i n_at o Stylesheet

To processthe ATO with the®uni t s_i n_at 0. xsl ” styleshet, the following

single command is typed into an operating system command line:

C.\ | Saxon\ saxon. exe -0 C: \Denpb\units_in_ato.htm C:.\Deno
\ ATO. xml C:\Deno\units_in_ato. xsl

Once“uni ts_in_ato. ht m ” iscreated, users can open the file and review the results

within atext file editor or aweb browsa.
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D. XSL PARSING OF THE ATO TO CREATE AN ATO HEADER DATA
DOCUMENT

To begin breaking the ATO into modul arized pieces, the data that congtitutes the
header datais extracted from the ATO and put into a separate file. The caretakers of the
MOD complete thistask. Under the design of the demongtration, the unit mission plans
have no need for the ATO header data.

Asrepresented in Figure 6.4, the“at o_header _dat a. xsl| ” stylesheet is gpplied
to the ATO and creates another XML document called “at o_header dat a. xm .” The
arrow represents the stylesheet that transforms the SATO’ s data into the ATO header data
document. Asde from a change in the root eement names, the new document maintains
the same data, XML tag names, and structure as the corresponding header data in the
ATO. The“at o_header _dat a. xsl ” stylesheet, which can be found in Appendix J,
samply traversesthe ATO header branches of the SATO and places al the dataand XML
tagsintothe“at o_header _dat a. xm ” document.

To process the SATO with the ATO header data stylesheet, the following

command is typed into an operating system command line:

C. \ I Saxon\ saxon. exe -0 C:.\Denpo\at o_header_data.xnl C:.\Deno
\ ATO. xm C:.\ Denp\ at o_header _dat a. xsl
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Air Tasking Order

ATO Header Data

ato_tasking order
operation Mentification data
message identification

ato_header data or urat air attack plan
operation identification data
message identific ation

effective day time frame > : :
hegining date Hiee group ef:ectlj.re_.dagr:itme_f:mrm
ending date time group egmnmg_date tmme group

ending date time group

as_of date time group

tasked country segzment
tasked country
coantry of the world
service tasked segment
service tashed
tasked_service
task unit and location segrnent
tasked unit and location
tasked unit designator
tasked unit location taskunit
irao_bhase harne
place name
geographic location lat bng minutes
aircraft rdssion data segment
indridual aireraft mission data segment
individual aircrafi mission data
aircrafi mission_data
aircraft mision location sezment
groumd _target location

** Elements highlighted in bold have children that hidden for reasons of brevity

Figure 6.4. Representation of the ATO Header Data Stylesheet Transformation

E. XSL PARSING OF THE ATO TO CREATE A PARTIAL AIR PLAN

The second type of document created from the ATO is partid air plans. A partid
ar plan is produced for each unit that the SATO tasks. Asrepresented in Figure 6.5, the
stylesheet parses only data that individua units need to creste thair attack sorties, thereby
reducing redundancies in dements and data. Partid air plans are a necessary

intermediate step because the SATO does not contain any detailed flight data. Itisup to
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each unit to create their own unit ar plan from the Master ATO. Thisjob can likely be
further smplified by condensing the DTD for the Master ATO DTD to diminate

unnecessary redundancies.

Air Tasking Order
ato_tasking order
operation ientification data
message identific ation
effective day time frame
heginning date itime group
enling date time group
as_of date time group

tasked country segment . cn
Partial Unit Air Plan

tasked country
|:|:|u.nt13r of the 'WCII].dl\ | ‘
ice tasked t
service fasked segrien unit air attack plan

service tasked \*
country of the world
tagk unit and location segment I .
T ek tasked unit and location
tasked unit and location o e
; ke_d _'t de_' ; tasked wumit desigrator
a8 unit designator
S —> tasked wnit location taskumit

lcan hase namne

tasked umit location taskurit

icao hage name
place natoe

place_name

Tac_location_hat long mmutes1__> G
x ge::g;mp . TT——— P alrcraft mission data segment
arcrait misson dafa segment  |o———

indridual aircraft mission data_segment ﬁﬂﬁnldﬂllﬂl_ﬂﬂfrllﬂ _ﬁl:issim_ﬂata
[Cindividual aircraft mission data 7 STOUI A Iget A

geographic location lat long minwtes

aircraft mission data

risslon_nunbe /
ritvary risson fype
aireraft miksion location_segment

[(Eowd_Target_bcaton |
** Elements highlighted in bold have children that hidden for reasons of brevity

Figure 6.5. Representation of the ATO Header Data Stylesheet Transformation

68




Unit stylesheets are designed to create modularized partid air plans from the
SATO for each unit. Each unit must have its own unique stylesheet in order to capture
only the data pertaining to their unit’saircraft. Thisis accomplished through the use of
three XSL “choose’ statements. As seen in the condensed stylesheet in Figure 6.6, a unit
can be uniqudly identified within the ATO by the vaues contained in the elements

country_of the world,tasked service,andtasked unit_desi gnator.

{xsl:template match="air_ tasking order_ root">
{xsl:apply-templates/>
{/xsl:template>

{%¥sl:template match="air_tasking_order">
<unit_air_attack plan>
<xsl:apply-templates/>
{/unit_air_ attack plan>
{/®¥sl:template’

{xsl:template match=""tasked country_ seqment''>
<xsl:choose’
<xsl:when test="tasked countryscountry of the world="USA'">
<xsl:apply-templates/>
£f%sl when
<fxsl:choose’
{f®sl:template>

{¥sl:template match="service_tasked segment">
<xsl:choose’
{xsl:vhen test="'service_tasked/tasked_service="USAF'">
<xsl:apply-templates/>
<f¥sl:when’
</xsl:choose>
</xsl:template’

{xs5l:template match="task_unit_and_location_segment>:
<®sl:choose’
<#s5l:when test="tasked_unit_and_locationstasked unit_designator="4TFW'">
<xsl:apply-templates/>
£/xs1:whenz
{/xsl:choose’
{fX¥sl:template>

<fxsl:stylesheet’

Figure 6.6. Condensed Partid Air Plan Styleshest
Showing the Identification of the U.S. Air Force 4™ Tactica Fighter Wing
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To process the ATO with aunit’s stylesheet, the following command is typed into

an operating sysem command line:

C. \ I Saxon\ saxon. exe -0 C: \Deno\4TFW partial _air_plan.xm C:\Deno
\ ATO xml C:\ Denp\ 4TFW ai r _attack_pl an. xsl

F. CREATION OF FINAL UNIT AIR ATTACK PLANS

To convert the partid air plan into afind ar plan, alow-technology approach
isfollowed. Each arcraft’ sflight plan, to include waypoints, dtitudes, and times, is
manually typed into aunit’s partid air plan as part of themi ssi on_routi ng_dat a
branch. Once every arcraft’ sflight misson is entered into the unit’s partid air plan,

thefind unit ar planiscompleted. This processis shown infigure 6.7.

Partial Unit Air Plan Final Unit Air Plan
unit air_attack plan

y@; alr_attack plan

country of the wold S o e

tasked _service

: . tasked service
feskedumit: sl Tocdiaon hasked:umt_a.nd_lcucati;:un

teskedunad dogigniator tagked unit designator

feshell it oatiow taskunt tasked_nit location taskurit
irao_base hate # < S —
- - irao hase name
placune place_narme
geographic_location lat long minutes
aircraft mission data segment
individual aircraft mission_data ind#ridual aircraft mission_data
ground _target location

geographic_location lat long minutes
aireraft mission data_segrnent

ground_target location
\ mission_ronfing data

Detailed Aircraft Mission Data day time and_month_of start
[ : day_time_and month_of siop
misgion_routing data takeoff position
day time and month of start ronte_field_group
day time and month of stop route_point_route
takeoff position
romte field group
route_point_route

** Elements highlighted in bold have children that are hidden for reasons of brevity

Figure6.7. Creation of Find Air Plans
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G. MASTER OPERATIONAL DOCUMENT (MOD)
The MOD isashdl document used as akind of integration template, where dl the

modularized DTDs and XML documents are imported and combined. The importation of

tervan_lda

gen_Cirigin
abi_beader_datan prudot e ateek plom

operation_idendifcitiondatn

wwerssae_bilesdifcothon

hegimdig date thioe group
emiding dxte_thme_groop

effechvs_day_time_frame

urat_air_sttsck plan
ooty _of_the_warld
tasked_secnoe
tasked_rat & |ocation
tasked urit_des gnator
rahed nedt |ocationtasounit
ican_hzse_name
place_name
geograp hic leoatom bt bang minutes
arcraft metcn d¥a Femment
inlividual_sircrB_mised
grontd_targed bncation
migzon_rokng_data
day_timwe_amd _taoetl_of_start
Gy timwe and moeth of siep
taleeaf postion
route_fidd_proup
romie peint_roube

data

=IDOCTYPE MOD |
<IELEMENT MOD [tarrain_dats ato_header_dafa wsk sir attace plen® theeat dats)e

=IELEMENT tectain dafa (pao_ Origin_umen L_meet)=
=IEWTITY %0 terrain_eofity SYSTEM “tertain_data did"»

Viberran ey,

<IELEMENT ato_header_data (operahon_sderdification_data?, exercise_jdentifi cston®
nesrage Ldmbfcahom?, effecore_day_fime frame) *

P < EHTITY % ato_header_data_motity SYSTEM * ain_beader_d=ta dtd">
oty beader date ety

=|ELEMENT it st affack pla (courkry of the world, faeboed _eodice, tasbed uedt_aed Jocaiom,
aireralt marsion dats segmect)s

threst_data
threst
threat type
threat poshon_and  dezahion
thireart laeation mte 1 e
theeal clesralion_in_freters

ato beader_data XML

IEMTITY % wnt_ar_sttack plen enbty SYSTEM "uent_air_strack plan dbd*>
hfount_aur_altad.t_phn_u:rht_t,-.

<|ELEMENT threat_data (threat™)>
pp<| ENTITY % threst_deta_ertity SFETEM "Hreat_data cd>
Yithrest_dats_ertity,

%|- External G emeral Entity Defimbons for UML Diskn o

<|ENTITY ferramn_deta, XML SYETEM "tarrain_dats sarl ">
<|EMTITY ato_header_data_TML 3 YSTEM *ato beader_data wmd*>

<IEWTITY air_plan_| T LATRCAY XML SYSTEM *10LAIRCAV ar_planml>
<|EMTITY air_plan_| IOTF#_EHWL SYSTEM "100TFW_ar_plan xml'"
<|EHTITY air_plan dTFW_EML SYETEM "4 TFY_ar_plan sml' >

<|EMTITY threat_data XML SYETEM *threat_datazeml™

MO0

[ air_glan_L01AIRCAV_FML
| air_plan_|OOTFW_XBML

| ar_plan ATFW_XML

thresr_dxta AML

Retervain daba XML, <l Esternd Qeneral Ennty Call for data --»
&do_headzr_qm_:{m L; -~ Escternal General Entity Call for detn =
far_plan 101AIRCAY XML, < Exterosl General Evtiby Call for dats -+
&ar_plan I00TFW XML,  #-- Extercd Geneval Enbty Call for duta -+
&ar_plan TTFW_HML,  #l-- Externd Ceneral Eotity Call for dats - >
Eethreat_data XML, =1-- Entersd Genpeal Eatirp Cal for dua =
sMoD>

Figure 6.8. Representation of Master Operational Document

DTDsand XML documents are accomplished through the use of externd-entity XSL

declarations within the MOD. The recongtitution of the DTDs and XML documents from

various componentsisillustrated in the Figure 6.8.
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H. XSL PARSING OF THE MOD INTO VRML

Thefind step in creating a virtud-battlespace air plan is transforming the MOD
into VRML source code. Like any other XML transformation, a stylesheet is gpplied to
the MOD. Although the MOD contains terrain and ATO header data, these documents
are excluded from the air plan’s current representation within the VRML world.
Therefore, the stylesheet concentrates on parsing out two fundamental components —
arcrafts and threats.

Each aircraft is comprised of three components. aircraft waypoint location,
waypoint arrival times, and aircraft identification data. All the aircraft data has been
gructured in amanner to dlow for the easest parsng. The stylesheet travels through the
MOD data tree and selects the values of key dements with “vaue-of” satements. An
exampleis shown in Figure 6.9. Thethreet datais smilarly transformed by the
stylesheet.

To process the MOD with aVRML conversion styleshest, the following

command is typed into the command line:

C.\ I Saxon\ saxon. exe -0 C \Deno\VRM__air_plan.wl C:\Deno
\ MOD. xmi  C:\ Denp\ MOD_t o_VRM_. xsl

Once the VRML source codeis created, users can navigate through the virtud-

battlespace air plan with aVRML browser.
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“xdtemplate moatch="route field group"=
<xalapply-templatest=
<frsltemplate=

<xsl:template match="route_point route"=
<xsl:text disable-outpst- escaping="yes">
Waypoints[< sl text><x & applytemplatest <x sltext disable-mabpnit- escaping="yes">]<f & text>
< templates

<xsl:template match="point and altitade"=
<x sl tex > &ouot,= sl tex t=<x sl apply templ atest= <x sl text>=& quot, < sl text><xaltext> <fusltext~
< fsl template>

<xeltemplate match="route_point utm 1 meter">
<z gl apply-templ atest=
“fraltemplate=

“xaltemplate match="utm _grid zone row">
=xslvalue- of select="."/>
<frsltemplate>

<xaltemplate match="utm 100000 meter scpare row"=
xalvalue- of select="."">
“fuslitemplate>

<xaltemplate match="utm 1 meter easting">
“xalvalue- of select=".""<xal text> <fraltext=
<fusltemplate>

<xa:template match="route_point altitude in meters">
<x 8l:value-of select="."/=
<l template>

Figure 6.9. Waypoint Parsing
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SUMMARY

This chapter describes how ATO information is divided and distributed among
derivative documents. These documents are combined with a threst data document to
create a Master Operation Document. The MOD contains the data of the detailed air plan

that is transformed into VRML source code via a styleshest.
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VIl. IMPLEMENTATION OF THE VIRTUAL-BATTLESPACE AIR PLAN

A. INTRODUCTION

The virtud- bettlespace air plan isimplemented with the Virtua Redlity Modding
Language. Although many other methods exigt for digplaying 3D worlds, such as Java
3D, VRML offers a nonproprietary, international standard for describing virtua objects
and worlds over networks. The virtual world is viewed in a standard web-browser
environment with fredy available add-on software such as Cosmo Player or Cortona.
Another advantage of VRML isits ability to utilize the GeoVRML Recommended
Practice that provides convenient geo-referencing functions. The virtud air plan is made

of modularized code (i.e., PROTOs) that rendersthe virtual world.

B. VIRTUAL AIR PLAN COMPOSTION

1 PROTO Modularization

Thevirtud air plan is autogenerated with modular VRML code known as
PROTOs. The PROTO code is stored in separate files and is only ingtantiated in the
virtud world. Thisalowsthe virtud world to cal up and pass datato the PROTOs. The
three main PROTOs referenced by the virtua ar plan are the Aircraft PROTO, Target
PROTO, and the Terrain PROTO. Each of these PROTOs calls upon other PROTOs to
perform specific functions, such as turning on a Heads-Up Display (HUD). Figure 7.1
illustrates severd of the PROTOs developed to render the virtud air plan.

The figure depicts the PROTO hierarchy necessary for such modularity. These

PROTOs contain dl the information required to render objects and behaviorsin the

75



Terrain
PROTO

, F-15 High Detail
F-15 Medium Detai—l|
- F-15 F-15 Low Detail
Model
PROTO (Track Syombol ogy.
Virtual Aircraft | <
AIR PLAN < PROTO
HeadsUpDisplay
Y PROTO
\| Target Target
PROTO Model
Library

Figure 7.1. Redationship of PROTOs Used to Generate the
Virtua-Battlespace Air Plan

virtud world. Every timethe virtud air plan tasks an aircraft or target, the virtud world
cdls on the gppropriate PROTO to render objects and maintain contextua information.

2. Virtual Composition

The virtud air plan is composed of four parts. Thefirst part is made of the
EXTERNPROTO declaration statements. These statements permit the air plan to access
the PROTO libraries, which contain aircraft, target, and terrain models, aswell as
GeoVRML functions. The second set of PROTOs is the terrain and global sensors.
These PROTOS are unvarying and provide globa information for the entire world.
Aircraft and target PROTO ingantiations compile the third part of the virtud world.
Each indantiation contains information to identify each object. The fina section consists

of the ROUTE that plugs the globd timeserver clock into each aircraft indance to drive
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the animation process. The last two sections show renderings of various different XML
ar plans. Figure 7.2 shows the structure of the virtud air plan with associated example

code.

EXTERNPROTO geoQrigin [

EXTERN PROTO exposedFi el d MFString geoSystem
i exposedField SFString geoCoords
Declarations field SFBool  rotateYUp]

["GeoVRML\geoOrigin.wrl™]

Terrain { geoOrigin USE AirPlan_Oigin}
DEF d obal _Control Control {

Terral n PROTO & cycl el} nterval 600
Global Sensors .

- DEF Ghost _Ri der
Aircraft {geoOrigin USE AirPlan_Origin
geoSystem ["UTM', "Z11"]

Aircraft & Target AircraftType [ F15 {}]
. . Cal | Si gn " Ghost _Ri der*
I nStantl atlons -< M ssion "Total Destruction®

Takeof f Posi tion
"4040500 536500 0“
Way Poi nt Ti me
[0.0 0.231 0.550 0.8566]
— WayPoi nt s
["4040500 536500 0“...] }

ROUTEs
(M aSter CI OCk) glajtl)—gl _Control.fraction_changed

TO
Ghost _Ri der. set _fraction

Figure 7.2. Virtud Air Plan Structure
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C. AIRCRAFT PROTO

In order to smplify rendering of aircraft in the virtua world, asingle Aircraft
PROTO was developed. The Aircraft PROTO is responsible for accessing the aircraft
mode and flying behavior libraries. Since dl arcraft behave in asmilar fashion, the
Aircraft PROTO offers a convenient interface between the virtua world and the library
functions. The Aircraft PROTO receives data from the virtud air plan, calsup the
arcraft specified, and flies it from waypoint to waypoint. The Aircraft PROTO
maintains the characteristic information about each aircraft (such as Cal Sign), and
passes the data onto the Heads-Up Display (HUD).

The Aircrait PROTO fileis comprised of EXTERNPROTO declarations, node
interface, main PROTO body, HUD and ROUTES. The EXTERNPROTO declarations
reference the aircraft modd library and alarger set of GeoVRML functions. The
declarations are not actudly contained insde the Aircraft PROTO definition but are
enumerated at the top of thefile

Thefirgt section of the Aircraft PROTO definition is the node interface. This
interface defines the data that is passed into and out of the PROTO. The data passed into
each ingantiation PROTO must exactly match the same field names and data types
described in the origind interfaces. This adlows the PROTO to grictly control the flow of
information without error.

The main body of the VRML scene performs the actud work of flying the
arcraft. The Geolocation nodeis used in conjunction with the GeoPositionl nterpol ator
node to animate the flying of an aircraft. The GeolL ocation node placesthe aircraft at the
data point given in the TakeoffPogtion field of the node interface. The
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GeoPostionlnterpolator node then calculates the aircraft's position based on the waypoint
location and waypoint arrival time. The new paosition is routed into the Geol ocation
node to actuate the aircraft movement.

Next, the Aircraft PROTO ingtantiates the HeadsUpDisplay PROTO. Datafrom
the virtud air plan, such asMisson Type, is copied into the HUD interface. The display
only appears when aviewer places a pointer over the arcraft. Thisis accomplished
through the use of a GeoTouchSensor.

The last section contains the ROUTE nodes. The master clock from the virtud
world connects to the GeoPositioninterpolator to drive the animation process. The
GeoPositionl nterpolator sends position vaues into the GeolL ocation node to move the
arcraft. The GeoTouchSensor couples up with the HeadsUpDisplay node to turn the
display on and off. Figure 7.3 shows an AH-64 Apache with the HUD displayed. Figure
74 illugtrates the Aircraft PROTO sections and associated VRML code.  The arrows

depict the ROUTES connecting each of the nodes.
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Figure 7.3. Flying Behind an AH-64 Apache with HUD Displayed.
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ROUTEs

PROTO Aircraft |
field SFNode geoOri gi n NULL
field MFString geoSystem ["UTM']
field M-Node AircraftType [ ]
field SFString Call Sign "NoSign“
field SFString M ssion "NoM ssion”
field SFString M ssionNunmber "NoNunmber *
field SFString TakeoffPosition "*
field MFString WayPoints [ "" ]
field MFFI oat WayPoi nt Time [ ]
event I n SFFI oat set _fraction

{ #--BEG N Aircraft PROTO

G oup {
children [
DEF GeoTouch GeoTouchSensor ({

geoOrigin IS geoOrigin
geoSystem | S geoSystem }

DEF GeoPosl nt GeoPosi ti onl nt er pol ator {

Update
Positio

geoOrigin IS geoOrigin
geoSystem I'S geoSystem
key I S WayPoi nt Ti me
keyVal ue I'S WayPoi nt s

set _fraction IS set_fraction}

DEF GeoPos CeolLocation {

> geoOrigin IS geoOrigin

Turn HUD ON/OFF

Display
Positio

geoSystem | S geoSystem
geoCoords |I'S Takeof f Position
children 1S AircraftType }

p DEF HUD Display {
> Cal | Si gn I'S Call Sign
M ssi on IS M ssion

M ssi onNunber IS M ssi onNunber
Takeof f Position |I'S Takeof f Posi ti on
} #- - HUD

1}

ROUTE GeoTouch.isOver TO HUD.turnOn
ROUTE GeoPosl nt. geoval ue_changed TO
CeoPos. set _geoCoor ds
ROUTE CeoPos. geoCoor ds_changed TO
HUD. set _geoCoor ds
} # END Aircraft PROTO

Figure 7.4. Aircrait PROTO with ROUTE wiring for event

passing
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D. AIRCRAFT MODEL CONTROL PROTO

The Aircraft Modd Control PROTO is responsible for organizing al the models

of aspecific type of arcraft into one easy accessible node. The PROTO controls the

level of detail to be displayed in the virtud bettlespace. A low-detail modd is displayed

in the high Viewpoints, and progressively higher detail modds are displayed asthe

Viewpoints move progressvely closer to the aircraft. Mobile Viewpoints that remain

attached relative to the aircraft are dso established in this PROTO. An example PROTO

isthe F-15 PROTO shown in Figure 7.5.  This PROTO calls on the various models

displayed in Figure 7.6.

EXTERNPROTO
Declaration

Node Interface

Viewpoints
(Move w/ Aircraft)

Level of Detall

N ™A

\

.

EXTERNPROTO F-15_High [ ]

["F-15_H gh. wr | #F-15_Hi gh*]
EXTERNPROTO F-15_Medi um [ ]

["F-15_Medi um wrl #F- 15_Medi unt ]
EXTERNPROTO F-15_Low [ ]

["F-15_Low wr| #F- 15_Low']

PROTO F-15 |
field SFString Top_Description "F15 PROTO']

{#--Begin F15
G oup {
children [
Vi ewpoi nt {description IS Top_Description
posi tion 500.0 50000.0 0.0
orientation 1.0 0.0 0.0 -1.57 1,

Vi ewpoi nt {description "Directly OverHead"
position 15.0 500.0 0.0
orientation 1.0 0.0 0.0 -1.57 1,

Vi ewpoi nt {description "Ri de On Back"
position 3800 2000 0O
orientation -0.30 0.91 0.30 1.67 }

Transform {
children [
LOD {
range [ 10000, 100000]
level [F-15_High {}
F-15_Medium {} ,
F-15_Low {} ] }# End LOD
L
}# END F- 15

Figure 7.5. F-15 PROTO
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Figure 7.6. Two Different F-15 Leve of Detail Models Provide by F-15 PROTO
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E. TARGET PROTO

The Target PROTO issimilar to Aircraft PROTO. Since the targets are not

moving, they only need to be placed at a given location. The Structure of the Target

PROTO remains the same except that the HUD and the ROUTES are not needed. Figure

7.6 illugtrates the target PROTO.

EXTERNPROTO
Declaration

Node Interface

~C

PROTO Body

F. TERRAIN PROTO

\.

EXTERNPROTO Geolocation [

field SFNode geoOrigin
field MFStri ng geoSyst em
field SFString geoCoor ds
field MFNode children
eventln SFString set _geoCoords

event Qut SFString geoCoords_changed]
[" GeoLocation.wl" ]

PROTO Tar get [

field SFNode geoOrigin NULL
field MFStri ng geoSystem ["UTM']
field M-Node Tar get Type [ ]
field SFString Call Sign "NoSign“
field SFString TargetPosition "“]

{ # BEG N Target PROTO

G oup {
children [
DEF GeoPos Ceolocation {
geoOrigin | S geoOrigin
geoSystem | S geoSystem
geoCoords | S Target Position
children |S AircraftType}

}
} #- - END Tar get PROTO

Figure 7.7. Target PROTO

The last mgjor PROTO cdled by the virtud-battlespace air planisthe Terrain

PROTO. ThisPROTO iscomposed of two sectionsin the main body. Thefirst section
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defines the GeoViewpoint nodes, which are used to demarcate absolute Viewpoints
above and within the virtud battlespace. Unlike the viewpoints found in the F-15
PROTO, these GeoViewpoints remain fixed within the Geo Coordinate system and offers
context to a specific location the virtual environment. Figure 7.8 and 7.9 presents four
different GeoViewPoints.

The terrain's geometry encompasses the second section of the PROTO and is
adapted from work done by the DIS-java-VRML working group. A set of Elevation
Grids based on data collected on Fort Irwin terrain is the foundation of this geometry.
The Elevation Grid is wrapped in atexture map of satellite imagery for the Fort Irwin
terrain. Theterrain isthen georeferenced to the Fort Irwin coordinates within the virtua
world. The effect is acontoured landscape that 10oks remarkably real and provides an

excellent backdrop for low-flying missons
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Figure 7.9. Two GeoViewpoints of the Battlespace
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G. SUMMARY

This chapter describes how the virtua- battlespace ar plan isimplemented using
VRML for animated 3D grgphics. PROTOs dlow thevirtud ar plan to remain
uncomplicated and scaable, facilitating the autogeneration process. Thethreemain
PROTOs (Aircraft, Target, and Terrain) act both as a content- creation tool and asan

interface between the virtud air plan and the detailed PROTO libraries. This modular
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code dructure dlows for easy maintainabilty and reusablity. The XSL stylesheet
generating the VRML code from the XML ATO is able to remain generic and only hasto
produce interface code for each aircraft and target. The end result isavisualy appedlling
virtua- battlespace that can display the dynamic behavior of any permutation of an XML

ATO.
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VIIl. DEMONSTRATION RESULTSAND LIMITATIONS
A. INTRODUCTION
Anair plan can be successfully rendered in avirtud world from an XML
gructured ATO. This chapter outlines the result of the ATO to virtua world proof of
concept and states the results in quditative terms. Additiondly, limitations of the XML

ATO modd and virtud air plan PROTO suite are ddinested in this chepter.

B. AIR TASKING ORDER MODEL RESULTS
The proof- of-concept ATO data conversion model crested in XML is successfully
implemented. This conclusion is based on the following:

1 Each XML document passes through the Saxon parser and the Microsoft
XML parser.

2. Each XML document generated through a stylesheet transformation
reflects the expected data results and formats.

3. The unit identification HTML file successfully finds dl units specified
withinthe ATO. Additiondly, asmilar stylesheet can be successfully
gpplied to awdl-formed (though not formaly vaid) “red world” XML
ATO from the Desert Storm Operation.

4, The VRML code produced from the Master Operation Document (MOD)
successfully passes the Vorlon (http:/mww.trapezium.com/vorlon.html)
VRML conformance and syntax checker.

C. XML MODEL LIMITATIONS

1. Air Tasking Order DTD Redundancies

The Air Tasking Order DTD developed by the XML-MTF Development Team is
the basisfor dl data structures used within thisthess. Thiswas doneto remainin
compliance with the XML-MTF standard. However, the XML-MTF Air Tasking Order

DTD ishighly redundant and goes againgt the XML goas of smplicity and human
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readability. A prime example of this redundancy is route point pogtiond data. As seen
in Figure 8.1, there are 16 different ways to describe a single route point location. Such
an approach is prone to errors.

Severd improvements are immediately possible. All the geodetic latitude-
longitude positions and Universal Transverse Mercator (UTM) coordinates can be
combined into one type of detailed dement. Algorithms dready exist thet trandate
between UTM and latitude-longitude positions. These agorithms can be implemented
via stylesheets and diminate nine of the redundancies.

Three more redundancies are diminated if ther out e_poi nt _abbrev_geor ef
elements are deleted and a new eement encompasses the data in both
rout e_poi nt _geor ef _nmi nut es andr out e_poi nt _geor ef _centi mi nute. Taking these
steps reduces the number of dements describing a single route point by afactor of four.

Reduction of the ATO redundancies not only increases the smplicity and
readability of the ATO' s structure, it dso reduces the size and developmenta times of
XSL dylesheets. In Figure 8.1, a stylesheet must be created with the ability to parse
through the dataiin each of the 16 children listed. What is not shown in Figure 8.1 isthat
14 of the 16 children have numerous children of their own and the stylesheet must
accommodate those dements aswell. For example, if afudl consumption calculation is
desired, the stylesheet needs to accommodate every route point type and becomes
unwieldy. Such efficiencies reduce document size, avoid numerous error modes, and

aso0 improve processing time, compresson and transmisson times.
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<! ELEMENT route_point_route (
route_point_name |

rout e_poi
route_poi
route_poi
route_poi
route_poi
route_poi
route_poi
rout e_poi
route_poi
route_poi
route_poi
rout e_poi
route_poi
route_poi
route_poi

nt _|at_| ong_degrees |

nt _lat_long_m nutes

nt _lat_| ong_seconds |
nt_verified | at | ong _degrees |
nt_verified_|at_|ong_m nutes |
nt_verified_ | at_| ong_seconds |
nt _utm 1000 _neter |

nt_utm 100_neter |

nt_utm 10_meter |

nt_utm1 nmeter |

nt _georef m nute

nt _georef _centim nute |

nt _abbrev_georef _m nutes |

nt _abbrev_georef centin nute |

nt _bearing_di stance fromref pt_expanded

i cao_base_code

)? >

Figure8.1. Example of ATO DTD Redundanciesin Current Version of

2. Simplified Air Tasking Order (SATO) DTD Structure

Thesmplified ATO (SATO) DTD used in thisthessis not al encompassing.

XML-MTF

The SATO DTD isonly capable of handling and transforming data describing air attack
missons. No sypport missons, such asar-to-arr refueling, are supported. Thiswasa
conscious decison made to reduce the complexity of ATO data and the complexity of the
virtud world. Neverthdessit isafully representative example demondrating al

necessary aspects of the XML/XSL/VRML methodology presented here.

3. W3C XML Specification Draft Status

Currently the XML specification iswell developed and robust; however, rdated

parts of the specification are ill in draft form and many pieces are till being designed
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(eg. XLinks). Additionaly, no web browser is 100% compliant with the completed
portions of the XML specification. Asaresult, these two deficiencies pose limitations on
the design of the demongtration. For example, the initia design of the XML modd cdled
for usersto navigate through the entire demonstration within a browser environment.
Instead, an awkward command line environment is employed for one-time ATO
conversion.

4, Waypoint Arrival Times

In order to move aircraft around a virtual world, both waypoint locations and
waypoint arriva times must be transferred from the Master Operational Document
(MOD) to the VRML source code. Since waypoint data is outside the scope of the XML-
MTF Air Tasking Order DTD, this thesis creates a single data structure that is smple to
manipulate. In thisthess, the choice of tempord units of data structure for waypoint
arriva times is cumulative seconds from the sart time of the ATO. Thisdecisonis
based on the virtud air plan's need for a cumulative measure of time normaized between
zero and one. Other variations are possble but reliable cong stency remains paramount.

For darity, an example of normdized cumulaive timefollows. If aplaneis
scheduled to takeoff one hour after the effective start time of the ATO and the ATO is 24
hours long (or 86,400 seconds long), then the takeoff time is 0.041666667
([1 br * 60 minutes/hr * 60 seconds/minute] / 86,400 seconds).

In retrospect, a better representation might be to annotate timesin terms of
months, days, hours, minutes, seconds, and time zone. This structure has greater
flexibility and can be converted into normadized times. To do S0, aset of XS variables
can be created to compute the effective sart time of the ATO and the total time of the
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ATO. The cumulative time for each waypoint is caculated from the ATO' s gart time
and then normalized based on the total time of the ATO. The normalized time can then
be passed onto the VRML code by a stylesheet. Sophisticated yet straightforward
arithmetic and logic programming examples can be found in the Ingtant Saxon

documentation (Kay, 2000) and the XSLT Programmer’ s Reference (Kay, 2000).

D. VRML MODEL RESULTS

The Virtua Redity Modeling Language and the GeoVRML sat of PROTOs
provide a capable methodology for building virtua environments using compact
autogenerated code. The VRML air-plan PROTO suite successtully displays multiple
variaions of the autogenerated virtud ar plan. Each object designated inthe XML ATO
is correctly rendered and georeferenced. Additiondly the virtud aircraft successfully fly

between dl given waypoints and maintain individua contextua information.

E. VRML LEARNING CURVE

The basic concepts of the Virtud Redity Modding Language can be learned in
gpproximately 10 weeks. Neverthdess, becoming efficient at developing user-friendly
virtua environments can take severa months of (often trid-and-error) coding practice. A
subgtantial amount of time is pent on engineering the user interface to provide the
meaningful viewpoints and ussful user interactions.

Although on the surface VRML looks like any other programming language, it is
consderably different. The concept of developing scene graph content, rather than
program code, is asgnificant paradigm shift and there are many conceptud ingghtsto
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atain. For ingtance, the interface used to pass variablesto PROTO nodesis clumsy and
the movement of data via ROUTES can be avkward. Nevertheless, a primary advantage
of VRML isthat scene graph content is not plagued by code- maintenance and platform

portability problems like other programming languages.

F. VRML MODEL LIMITATIONS

The mgor limitation to the air plan PROTO suiteisthat the XSL stylesheet must
contain an EXTERNPROTO reference to al arcraft and target models that need to be
rendered. It is preferable that autogenerated code remains flexible enough to take
advantage of future modd updates, only being changed when mgor modifications are
made to the interfaces of the three main PROTOs.  Currently, the model cannot handle
arcraft and targets that are not predefined in the stylesheet. Modé librariesare an
important area for future work.

Although the PROTO library limits the dlowed number of aircraft and target
model definitions, new mode definitions are Sraightforward to add.  If the VRML code
defining amodd's structure is previoudy generated, the air plan PROTO library can be
updated within a couple of hours.  If the modd is not readily available, then it takes one
to seven days, based on the level of detail desired, to construct a structurd model. Target
models that smulate physica attributes (such as aradar's probability of detection) can
take up to saverd weeks (or months) to fully develop. Integration of 3D renderingswith
physcdly-based modes and interactive network protocols remains the objective in most

Cases.

96



G. SUMMARY

This chapter reviews the results of the ATO to virtua world proof of concept.
The XML ATO and VRML air plan models successfully render a 3D virtud air plan and
have the potentia to be scaled to a"real world* ATO. However, many limitations exist
within the ATO and VRML air plan moddls. Most notably, the XML specification is il
in adraft status. Consequently, many XML features, such as XSchemaand XLink, are
ether not fully developed or not supported by commercialy available XML products.
The current structure of the SATO does not satisfy dl the tasks specified in the ATO (i.e,
Tomahawk missions and reconnaissance missons). Additionaly, many redundancies
contained in the XML-MTF ATO provide alaborious atmosphere that will hinder further
development of avirtud battlespace for the rendering of acomplete ATO. The VRML
modd islimited to arcraft found in the predefined libraries. Developing virtud worlds
with VRML is sraightforward to learn but takes a Sgnificant amount of time and practice

to become proficient a building meaningful interfaces.
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IX. CONCLUSIONSAND RECOMMENDATIONSFOR FURTHER WORK

A. CONCLUSION

The automeatic transformation of an Air Tasking Order (ATO) into a 3D virtud
world capable of displaying air atack missonsispossble. Using the power of XML as
the backbone of the ATO’ s data structures, an ATO can easily be manipulated,
transformed, modularized, and recongtituted into other documents. Additiondly, XML’s
formatting capabilities easily dlow the cregtion of VRML source code. The Virtud
Redity Modd Language and the new GeoVRML Recommended Practice, provide a

convenient environment to author, deploy and render such 3D virtua worlds.

B. RECOMMENDATIONS FOR FUTURE WORK

1. Reduction of Redundanciesin the Air Tasking Order DTD

The XML-MTF Development team has developed a software tool that auto-
generaes DTDsfor USMTF messages. While thisis a useful technique which may work
well for smal and smple messages, it does pose some problems when dedling with long
and complex messages likethe ATO. Autogeneration of DTD design carries over many
redundancies that have grown through the long history of the USMTF format. Theend
resultisacomplex DTD design that is neither smple to use nor human readable.

It is recommended that a small team of people knowledgeable in both the tactica
needs of message consumers and the engineering of DTD design are brought together to
further amplify the draft XML-MTF/ATO message stlandard and create asimpler DTD

tagset for the ATO.
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Not only will the ATO DTD be ampler and man readable, but the XSL
stylesheets designed to transform datain an ATO will also become easier to design, test,
implement and maintain. Significant reductionsin file orage, computationa costs and
network bandwidth will result. A smpler ATO will result in lower developmenta costs
and morerdliable use. Additionaly, aclearer data structure will cause other messages,
such asthe Air Control Order and the Air Tasking Order Confirmation message, to be
more straightforward and less costly to process.

2. Review Of XML-MTF Development Team’s Goals

The ATO's redundancy problems discussed in the previous section may be
related to partid completion of the first three gods of the XML-MTF Devel opmental
Team:

1. “XML-MTF shall be easy to read, use, and understand. Descriptive names and

logica structures that resemble as much as possible the structure of MTF

standards shal be favored over terse abbreviations and clever shortcuts.”

2. “XML-MTF shdl be designed to ensure widespread military adoption. In

keeping with this principle, XML-MTF shdl be designed to accommodate current

MTF standards.”

3. “XML-MTF documents should be easy to construct from basic rules mapping

itto MTF formats. Transformation of XML-MTF to formats such as USMTF,

AdatP-3, and OTH-T Gold should be as smple as possble” (XML Development

Team, 2000, pg. 1)

As described in the god's above, the MTF formats drive the structure of XML
formatted messages. While this type of path maintains status quo within the USMTF
community, it holds back the power of XML. Exigting redundancies and ambiguities

need not be preserved when unambiguous streamlining and optimization are possble.
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A typicd mistake when facing new technology is to force that technology to adapt
to the old organizationd processes. Instead, new technology can be used to revolutionize
an organization's processes. It istimeto not only reevaluate the XML-MTF godls, but to
reevaluate the USMTF format. Expert optimization of the autogenerated tagset can yield
sgnificant messaging improvements. Joint review of USMTF functiondity may produce
the flexibility needed for sgnificant organizationd improvements.

3. XML Coordination within the Department of Defense

Structuring message data using XML has the power to be the Department of
Defense’ s answer to system interoperability. However, this can only be achieved through
acoordinated effort. If multiple syssem program offices embrace XML without
coordinaing their activities (namely the tagset data Structures and dement naming), with
other programsin the DOD, then their XML efforts will bein vain. Uncoordinated XML
effortswill only produce incompatible “ stovepipes.”

Already, XML stovepipes are beginning to occur. During research for thisthess,
it was found that the USAF 46™" Test Squadron (46™ TS) is developing an XML model
that appliesto air mission planning systems. However, the 46" TS was unaware of work
done by the XML-MTF Development Team. Thisis an unfortunate waste of resources
because any misson plaming system must be compliant with the message standards for
the ATO.

To avoid future interoperability conflicts and minimize changesin XML data
models, the DOD needs to take action. The DOD needs to set an acquisition policy for

XML development and charge one organization to coordinate DOD-wide XML poalicy.
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4, Develop Air Support Missions

In order for the XML/VRML model produced in thisthesis to support al aspects
of an ATO, further work must be done to implement the additiona varieties of air-
support missons within the modd. Asbriefly discussed in section B.1 of Chapter 8, air
support missions are purposely |eft out to reduce the complexity of the ATO and the
virtua battlespace.

5. Implement An Airspace Control Order Within The Model

Asdefromthe ATO, akey component of thestre air planning isthe Airspace
Control Order (ACO). The ACO primarily defines what airgpace is alocated to friendly
arcraft. Any arcraft that wanders outside the edges of friendly aircraft airgpace runsthe
risk of being avictim of fratricide. The geometric shapes of an ACO can be transposed
on top of the ATO modd created in thisthesis. Fortunately, the XML-MTF
Development Team has autogenerated adraft DTD for the ACO from the ACO's
USMTF gtandard. Thiswill significantly reduce the developmentd time to implement an
ATO/ACO modd. With acombined ATO/ACO modd, air planners can identify whether
their missons obey the defined corridors of the ACO. The use of 3D visudization and
intersection-detection techniques may improve deconfliction and reduce airspace
assgnment hazards.

6. Implement Simulation Capabilitiesand " What if?" Analysis

Currently, the virtua- battlespace air plan merely replicates a 3D version of the
ATO. Itisadvantageousfor ar plannersto run smulaions. Thevirtud ar plan can be
converted to a smulator by adapting the PROTO libraries to include features of time-
driven interactive smulation. Aspects of Smulation that can be added include adding
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probability distributions for misson success rate and redistic RADAR sgnatures that
determine probability of detection. Including such a"what if?" andysistool can dlow
ar plannersto reshape the virtud battlespace by dynamicaly diverting aircraft from their
flight paths, selectively removing targets, and other high-level tasksthat are easily
confused using the massive amount of unconnected 2D data currently in use.

7. Adapt the Air Plan PROTOsto the Global Command and Control

System (GCCY)

The Globa Command and Control System (GCCS) uses live track information to
support C4l systems. The XML ATO to Virtuad Air Plan process and code can be
modified to implement a virtua world gpplication within GCCS operationd environment.
The underlying Structure to support the transformetion aready exists because the GCCS
system uses an Oracle database, which is XML enabled. Addition of 3D capabilitiesto
new hardware imposes minimal cost because VRML browsing software is fredy
available and al new computers include 3D-graphics hardware accel eration.

8. Develop Dynamic Terrain for the Virtual World

The current modd is adleto locate an XML ATO to anywhere in the world, but is
only ableto display terrain over one specific location. Dynamic terrain is needed to
provide crucia environmenta visudization thet isvitd to air planning. Understanding
the air plan requires accurate terrain models to be displayed with meaningful viewpoints.
Ongoing work using the Extensible 3D (X3D) graphics standard, which encodes VRML

in XML, will provide big payoffsin integrating these core technologies.
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AADC
ACA
ACO
ACP
AFMSS
ATO
AWACS
BDA
CINC
COTS
CTAPS
DISA
DOD
DTD
HTML
HUD
JAOC
JFACC
JFC
JPTL
JMPS
JSTARS
MAAP
MOD
MPS
MTF
SATO
SGML
TAMPS
TBMCS
u.s
URI
URL
USMTF
UTM
VRML
wW3C
X3D
XML
XML-MTF
XSL

APPENDIX A. ABBREVIATIONS

Area Air Defense Commander

Airspace Control Authority

Air Control Order

Airspace Control Plan

Air Force Misson Support System

Air Tasking Order

Airborne Warning And Control System
Battle Damage Assessment
Commander-1n-Chief

Commercid- Off-The- Shdlf

Contingency Theater Automated Planning System
Defense Information Systems Agency
Department of Defense

Document Type Definition

Hypertext Markup Language

Heads-Up Display

Joint Air Operations Center

Joint Force Air Component Commander
Joint Force Commander

Joint Integrated Prioritized Target List
Joint Mission Planning System

Joint Surveillance, Target Attack Radar System
Master Air Attack Plan

Magter Operationa Document

Misson Planning System

Message Text Format

Smplified Air Tasking Order

Standard Generalized Markup Language
Tacticd Aircraft Misson Planning System
Thesater Battle Management Core System
United States

Uniform Resource Indicator

Uniform Resource L ocator

United States Message Text Format
Universa Transverse Mercator

Virtud Redity Modding Languege
World Wide Web Consortium

Extensble 3D

Extensble Markup Language

Extensble Markup Language - Message Text Format
Extensble Style Language
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APPENDIX B. AIR TASKING ORDER DOCUMENT TYPE DEFINITION TABLE

<!-- Docunment Type Definition (DTD) for air_tasking_order. This DIDis an abridged
version of the real Air Tasking Oder (ATO DID created by the XM.- MTF

Devel opnent Team This DID was shortened because it

is inmpossible to ensure

that our sinulated ATO woul d neet the requirenents of the real ATO DID every
required data field in a our sinulated ATO woul d have data. A real ATOs data
is produced by multi-mllion dollar systens (Contingency Tactical Air Planning
System [ CTAPS] and Tactical Battle Management Core System [ TBMCS]) which are

desi gned to produce valid ATO docunents.

This DID will be the bases for the creation of the unit_air_attack_plan DID and
XML docunent, as well as the ato_header_data DID and XM. docunent. An Air

Tasking Order (ATO will be created in XM. and then
to create XM. air attack plans for units tasked int

This DID has been separated into two sections. The f

parsed using an XSL Styl esheet
he ATO

irst section defines children el enents

with only one parent. The second section defines elements that are children with multiple
parent elenments. To refine section 2 further, section 2 will be subdivided into geographic

| ocation elenents and tine/date el enents.-->

<l oo XXXXXXXXXXX KX XXX KK XXX XXX XXX KKK XXX KKK XXX XX KXXXXXXKXXXX = - >
<l-- Section 1 of DID Children elenents with one parent -->
<L - - XXXXXXXXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX X XXX XXX - - >

<! ELEMENT air_tasking_order (operation_identification_data?, exercise_identification?, message_identification?,
effective_day_time_frane, as_of _date_tinme_group, tasked_country_segnent +) >

<E- - XXXXXX XX XXX XXX XXX XXX XXX XXX XX XXX XX XXX XX XX XXX XX XXX XX XX XXX XXX = - >

<!-- The following elenents will be mapped to the ato_

header _data -->

<L e XXXXXXXX XXX XXX XXX XXX XXX XXX XK XXX XK XXX XX XXX XK XX KX XXX KXKXXXXKXXK = = >

<! ELEMENT operation_identification_data (operation_codeword, plan_originator_and_nunber?, option_ni cknane?,

secondary_option_ni cknane?) >
<! ELEMENT operation_codeword (#PCDATA) >
<! ELEMENT pl an_ori gi nat or _and_nunber (#PCDATA) >
<! ELEMENT opti on_ni cknanme (#PCDATA) >
<! ELEMENT secondary_option_ni cknane (#PCDATA) >
<! ELEMENT exercise_identification (exercise_nicknang,

exerci se_nessage_addi ti onal _identifier?)>
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<! ELEMENT exer ci se_ni cknane (#PCDATA) >
<! ELEMENT exerci se_message_addi ti onal _i dentifier (#PCDATA) >
<! ELEMENT nessage_i dentification (nessage text format _identifier, originator, nessage_serial nunber,
nont h_nane?,
qualifier?, serial_nunmber_of _qualifier?)>
<! ELEMENT message_text_format_identifier (#PCDATA) >
<! ELEMENT ori gi nat or (#PCDATA) >
<! ELEMENT nessage_seri al _nunber (#PCDATA) >
<I-- nonth_nane is defined in section 2, Time/Date el enents -->
<l ELEMENT qual i fier (#PCDATA)>
<! ELEMENT seri al _nunber_of _qualifier (#PCDATA) >
<! ELEMENT effective_day_time_frane (begi nning _date_tine_group, ending_date_time_group
as_of date_tine_group?)>
<! ELEMENT begi nni ng_date_ti me_group (day, hour_time, mnute_tine, tine_zone, nonth_nane, year)>
<l-- all children are defined in section 2, Tine/Date el enents -->
<! ELEMENT endi ng_date_tine_group (day, hour_time, mnute_tinme, time_zone, nonth_nane, year)>
<!-- all children are defined in section 2, Tinme/Date el enents -->
<! ELEMENT as_of _date_tinme_group (day, hour_time, mnute_time, tine_zone, nonth_name, year)>
<l-- all children are defined in section 2, Tine/Date el enents -->

<P o XXXXXX XX XXX XX XXX XXX XXX XXX XXX XXX XX XX XXX XXX XK XX XX KKK KX KKK XX KXXXXKXXK = - >

<I-- The following elenents will be mapped to the unit_air_attack_plan -->
< oo XXXXXXXXXXXXKXXXXXXKXXX KKK XXX XK KXX XXX KXXXXKKXX XXX KX KX KK XXXXKKXXXX - - >

<! ELEMENT t asked_country_segment (tasked_country, service_tasked_segnent+)>
<! ELEMENT tasked_country (country_of the world)>
<! ELEMENT country_of _the_world (#PCDATA) >
<! ELEMENT service_t asked_segment (service_tasked, task_unit_and_| ocati on_segment +) >
<! ELEMENT service_tasked (tasked_service)>
<! ELEMENT t asked_servi ce (#PCDATA) >
<! ELEMENT task_unit_and_| ocati on_segment (tasked_unit_and_l ocation, aircraft_m ssion_data_segnent +) >
<! ELEMENT tasked_unit_and_| ocati on (tasked_unit_designator, tasked_unit_|location_taskunit?) >
<! ELEMENT tasked_unit_desi gnat or (#PCDATA) >
<! ELEMENT tasked_unit_l ocation_taskunit (icao_base nane | place_nane |
geogr aphi c_| ocation_| at _| ong_m nutes) >
<!-- icao_base_nanme defined in section 2, Geographic location elenents, Qher |ocation elenents
-->
<I-- place_nane defined in section 2, Ceographic |location elenents, Cther |ocation elenments -->
<! ELEMENT geographic_l ocation_lat_long mnutes (latitude_degrees, |atitudinal_hem sphere,



60T

| ongi t ude_degrees, |ongitudinal _heni sphere, |atitude_m nute_angul ar, |ongitude_m nute_angul ar)
>
<l-- all children are defined in section 2, Geographic |location elenents, Latitude/Longitude
| ocation el enents -->
<IELEMENT aircraft_m ssion_data_segnent (individual_aircraft_m ssion_data+, aircraft_m ssion_data,
aircraft_m ssion_| ocati on_segment +) >
<! ELEMENT i ndi vi dual _aircraft_m ssion_data_segnent (individual _aircraft_mssion_data) >
<! ELEMENT i ndi vi dual _ai rcraft_m ssion_data (number_of _aircraft, type_of _aircraft,
aircraft_call _sign, primary_configurati on_code, secondary_configurati on_code) >
<! ELEMENT nunber _of _aircraft (#PCDATA)>
<! ELEMENT type_of _aircraft (aircraft_type_and_nodel | aircraft_type_and_nodel _other)>
<IELEMENT aircraft_type_and_nodel (#PCDATA) >
<! ELEMENT aircraft_type_and_nodel ot her (#PCDATA) >
<I'ELEMENT aircraft_call_sign (#PCDATA) >
<! ELEMENT primary_configuration_code (#PCDATA)>
<! ELEMENT secondary_configurati on_code (#PCDATA) >
< ELEMENT aircraft_m ssion_data (m ssion_nunber, prinmary_m ssion_type, secondary_m ssion_type)>
<! ELEMENT m ssi on_nunber (#PCDATA) >
<! ELEMENT primary_m ssion_type (#PCDATA) >
<! ELEMENT secondary_m ssi on_type (#PCDATA) >
<I'ELEMENT aircraft_m ssion_l ocati on_segnent (ground_target_ | ocation?)>
<! ELEMENT ground_target | ocation (target_type, target_priority?, time_on_target_gtgtloc,
desired_nean_poi nt _of i npact_gtgtloc) >
<! ELEMENT target_type (#PCDATA) >
< ELEMENT target _priority (#PCDATA)>
<I'ELEMENT time_on_target_gtgtloc (day_time_and_nonth_tasked_on_target |
day_tinme_on_target_to_the_second) >
<! ELEMENT day_ti me_and_nont h_t asked_on_target (day, hour_time, mnute_tine, time_zone,
nmont h_nane) >
<l-- all children are defined in section 2, Tine/Date elenments -->
<! ELEMENT day_tine_on_target_to_the_second (day, hour_time, mnute_tinme, second_tine,
time_zone_zulu) >

<l-- all children are defined in section 2, Tine/Date el ements -->
<! ELEMENT desi red_mean_poi nt _of _i npact_gtgtloc (dnpi _|at_| ong_m nutes |
dnpi _| at _| ong_seconds | dnpi_lat_| ong_deci seconds | dnpi _| at_| ong_centi seconds |
dnpi _| at _| ong_t housandths_of _minute | dnpi_lat_|ong_ten_thousandths_of _mnute) >

<! ELEMENT dnpi _| at _| ong_m nutes (| atitude_degrees, |atitudinal _hem sphere,

| ongi t ude_degr ees, |ongitudi nal _heni sphere, |atitude_m nute_angul ar,

| ongi tude_m nute_angul ar) >

<l-- all children are defined in section 2, Geographic location elenents, Latitude/
Longi tude | ocation el ements -->

<! ELEMENT dnpi _| at _| ong_seconds (| atitude_degrees, |atitudinal _hem sphere,

| ongi t ude_degrees, |ongitudinal _hem sphere, |atitude_m nute_angul ar,

| ongi tude_m nute_angul ar, |atitude_seconds_angul ar, | ongitude_seconds_angul ar) >
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<l --

<l-- all children are defined in section 2, Geographic |ocation elenents, Latitude/Longitude

| ocation el ements -->

<! ELEMENT dnpi _| at_| ong_deci seconds (I atitude_degrees, |atitudinal _hem sphere,

| ongi t ude_degr ees, |ongitudinal _hem sphere, |atitude_m nute_angul ar

| ongi tude_m nute_angul ar, | atitude_deci seconds_angul ar, |ongitude_deci seconds_angul ar) >

<I-- all children are defined in section 2, Geographic |ocation elenments, Latitude/Longitude

| ocation el erents -->

<! ELEMENT dnpi _| at _| ong_centi seconds (Il atitude_degrees, |atitudi nal _henisphere,

| ongi t ude_degr ees, |ongitudinal _hem sphere, |atitude_m nute_angul ar,

| ongi tude_m nute_angul ar, |atitude_centiseconds_angul ar, |ongitude_centi seconds_angul ar) >

<l-- all children are defined in section 2, Geographic |ocation elenents, Latitude/Longitude

| ocation el ements -->

<! ELEMENT dnpi _| at_| ong_t housandths_of mnute (latitude_degrees, |atitude_m nute_angul ar

deci nal, thousandth_of _minute_of |atitude, |atitudinal_hem sphere, |ongitude_degrees,

| ongi tude_m nut e_angul ar, deci mal, thousandth_of _m nute_of _| ongitude,

| ongi t udi nal _heni sphere) >

<l-- all children are defined in section 2, Geographic |location elenents, Latitude/Longitude

| ocation el emrents -->

<! ELEMENT dnpi _| at _| ong_ten_t housandt hs_of _ninute (I atitude_degrees,

| atitude_m nute_angul ar, decimal, ten_thousandth_of _m nute_of | atitude,

| atitudi nal _hem sphere, |ongitude_degrees, |ongitude_m nute_angul ar, decinal,

ten_t housandt h_of _m nut e_of _| ongi tude, | ongitudi nal _hem sphere) >

<l-- all children are defined in section 2, Geographic |location elenents, Latitude/Longitude
| ocation el enents -->

<! ELEMENT dnpi _utm 1 _reter (utmgrid_zone_designation, utmgrid_zone_heni sphere
utmagrid_zone_row, utm 100000_neter_square_row, utm1_meter_northing, utmgrid_zone_col um,
ut m 100000_rret er _square_colum, utm 1 neter_easting) >

<l-- all children are defined in section 2, Geographic location elenents, UM I ocation
elenents -->

Section 2 of DID Children elnments with multiple parents -->
<! -- Ceographic |ocation elenments -->
<!-- Latitude/Longitude |ocation elenents -->

<! ELEMENT | ati t ude_degrees (#PCDATA) >
<! ELEMENT | ati t udi nal _hem sphere (#PCDATA) >
<! ELEMENT | ongi t ude_degr ees (#PCDATA) >
<! ELEMENT | ongi t udi nal _hem sphere (#PCDATA) >
<! ELEMENT | atitude_m nut e_angul ar (#PCDATA) >
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<I-

<l-

<! ELEMENT
<! ELEMENT
<! ELEMENT
<! ELEMENT
<! ELEMENT
<! ELEMENT
<! ELEMENT
<! ELEMENT
<! ELEMENT
<! ELEMENT
<! ELEMENT
<! ELEMENT

| ongi t ude_m nut e_angul ar (#PCDATA) >

| atitude_seconds_angul ar (#PCDATA) >

| ongi t ude_seconds_angul ar (#PCDATA) >

| atitude_deci seconds_angul ar (#PCDATA) >

| ongi t ude_deci seconds_angul ar (#PCDATA) >

| atitude_centi seconds_angul ar (#PCDATA) >

| ongi tude_centi seconds_angul ar (#PCDATA) >

deci mal (#PCDATA) >

t housandt h_of _m nute_of _| atitude (#PCDATA) >

t housandt h_of _m nut e_of _| ongi t ude (#PCDATA) >
ten_t housandt h_of _m nute_of | atitude (#PCDATA) >
t en_t housandt h_of _m nut e_of _| ongi t ude (#PCDATA) >

- UMl ocation el enents -->

<! ELEMENT
<! ELEMENT
<! ELEMENT
<! ELEMENT
<! ELEMENT
<! ELEMENT

utmgrid_zone_desi gnati on (#PCDATA) >
ut mgrid_zone_heni sphere (#PCDATA) >
utmgrid_zone_row (#PCDATA) >

ut m_ 100000_ret er _squar e_r ow ( #PCDATA) >
ut m 1000_net er _nort hi ng (#PCDATA) >

ut m 100_net er _northi ng (#PCDATA) >

<! ELEMENT utm 10 _neter_northi ng (#PCDATA) >
< ELEMENT utm 1 _neter_northing (#PCDATA) >

<! ELEMENT
<! ELEMENT
<! ELEMENT
<! ELEMENT
<! ELEMENT
<! ELEMENT

utmgrid_zone_col um (#PCDATA) >

ut m 100000_rret er _squar e_col um (#PCDATA) >
ut m 1000_net er _easting (#PCDATA) >

ut m 100_net er _easti ng (#PCDATA) >

ut m 10_net er _easting (#PCDATA) >

utm1 neter_easting (#PCDATA) >

- Ceoreference location elenents -->

<! ELEMENT
<! ELEMENT
<! ELEMENT
<! ELEMENT
<! ELEMENT
<! ELEMENT

fifteen_degree_quadril ateral _georef (#PCDATA)>
one_degree_quadril ateral _georef (#PCDATA) >

m nut e_east i ng_geor ef (#PCDATA) >

m nut e_nort hi ng_geor ef (#PCDATA) >

centi m nute_angul ar _easti ng (#PCDATA) >

centi m nute_angul ar _nort hi ng (#PCDATA) >

- QGher location elenments -->

<! ELEMENT
<! ELEMENT

i cao_base_nane (#PCDATA) >
pl ace_nane (#PCDATA) >
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<l-- Tine/date elements -->

<! ELEMENT
<! ELEMENT
<! ELEMENT
<! ELEMENT
<! ELEMENT
<! ELEMENT
<! ELEMENT
<! ELEMENT

day (#PCDATA) >

hour _ti ne (#PCDATA) >

m nute_tine (#PCDATA) >
second_time (#PCDATA) >
time_zone_zul u (#PCDATA) >
time_zone (#PCDATA) >

nont h_nane (#PCDATA) >
year (#PCDATA) >
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APPENDIX C. AIR TASKING ORDER ROOT IN XML

<?xm version="1.0" standal one="no"?>

<?xm - styl esheet type="text/xsl" href="units_in_ato.xsl"?>
<l-- The Above Styl esheet ldentifies Units Tasked within the ATO The
output is in the formof a HTM. web page -->
<l-- <?xm -styl esheet type="text/xsl" href="ato_header _data.xsl"?> -->
<!-- The Above Styl esheet creates an XM. docunent containing the ATO s
header information -->
<l-- <?xm -styl esheet type="text/xsl" href="100TFWair_attack_pl an.xsl"?> -->
<!-- The Above Styl esheet creates an XM. docunent containing XXX unit's
unit _air_attack_plan information -->
<l-- <?xm -styl esheet type="text/xsl" href="4TFWair_attack_plan.xsl"?> -->
<!-- The Above Styl esheet creates an XM. docunent containing XXX unit's
unit _air_attack_plan information -->
<l-- <?xm -styl esheet type="text/xsl" href="101Al RCAV_air_attack_pl an.xsl"?> -->
<!-- The Above Styl esheet creates an XM. docunent containing XXX unit's
unit_air_attack_plan information -->

<l-- Air Tasking Oder (ATO XM. ROOT docurent -->
<! DOCTYPE ai r _taski ng_order _root [
<! ELEMENT ai r _t aski ng_order_root (air_tasking_order)>

<IENTITY % at o_t aski ng_order_entity SYSTEM "air_t aski ng_order 16May2000. dtd">
%t o_tasking_order_entity; <!-- External Parameter Entity Call for ATO
DID -->

<1 OOKIKIIIIIIIIIKIKIKIKIKIKIKIIHIHIIIIIIIIIIIIIKIKIKIKIKKKKKKK= = >

<!-- External Ceneral Entity Call for ATO XM. Data. Only one of the three
entity calls for data Is used at any one tine. The entity calls for
data are at varying |levels of ATO conplexity -->

<l - - XORIIIIIIIIKIKIKIKIKHIHIHIAIIIIIIIIIIIIIIKIIKKKKKKK = = >

<l-- <IENTITY air_tasking_order_in_XM. SYSTEM "air_tasking_order_in_XM..xm"> -->
<l-- <IENTITY sinple_air_tasking_order_in_XM. SYSTEM "si npl e_ai r_taski ng_order_i n_XM.. xm "> -->
<l ENTI TY conpl ex_ai r_t aski ng_order _i n_XM. SYSTEM "conpl ex_ai r _t aski ng_order _i n_XM.. xm ">
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1>

<ai r _tasking_order_root>

<l-- &air_tasking_order_in_XWM,; -->
<l-- &sinple_air_tasking_order_in_XM
&conpl ex_ai r _taski ng_order _i n_XM

</ ai r _t aski ng_order _root >

-->
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APPENDIX D. SIMPLE AIR TASKING ORDER IN XML

<= - XOIKIIKIKIIIIIKIKIHIKIIIKIKIHIKIIHKIKIHIAIIIIKIHIIIHKIKIIIIIIKIKIIHIHXKAKK = - >

<l-- This is the XM_. data for the sinple ATO. This sinple ATO tasks four aircaft 1 Arny helicopter fromthe
101AI RCAV unit and 3 F-15 jets fromthe USAF. Two F-15s are assigned to the 4th Tactical Fighter Wng (4TFW and
the other aircraft is assigned to the 101st Tactical Fighter Wng (101TFW. The helicopter fromthe 101Al RCAV is
assigned the nission of destroying an eneny early warning aircraft. The 2 jets fromthe 4TFWare tasked with
destroying SAMsites and the F-15 fromthe 100TFWs mission is to destroy and eneny airstrip. -->

NEEED G L0000 000000000000 000000 000000 000000 L0000 L0000 100900 00,0000 SERD

<ai r _t aski ng_order >
<operation_identification_data>
<oper ati on_codewor d>THESI S S| MPLE ATO</ oper ati on_codewor d>
</ operation_identification_data>
<nessage_i dentificati on>
<message_text _format_identifier>ATO</ nessage_text_format_identifier>
<ori gi nat or >MJRRAY- QUI GLEY</ or i gi nat or >
<message_seri al _nunber >0001</ nessage_seri al _nunber >
</ message_i dentificati on>
<effective_day_time_franme>
<begi nni ng_dat e_t i me_gr oup>
<day>1</ day>
<hour _ti me>01</ hour _ti ne>
<m nut e_t i me>00</ m nute_ti me>
<ti me_zone>Z</ti nme_zone>
<nmont h_nanme>JUNE</ nont h_nane>
<year >2000</ year >
</ begi nni ng_dat e_t i me_gr oup>
<endi ng_dat e_ti ne_group>
<day>1</ day>
<hour _ti me>23</hour tine>
<m nute_time>59</ mnute_ti me>
<ti me_zone>Z</ti ne_zone>
<mont h_nanme>JUNE</ nont h_name>
<year >2000</ year >
</ endi ng_dat e_ti ne_group>
</ effective_day_tine_frame>
<t asked_count ry_segnent >
<t asked_count ry>
<country_of _t he_wor| d>USA</ count ry_of _t he_wor | d>
</ tasked_country>
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<servi ce_t asked_segnent >
<servi ce_t asked>
<t asked_ser vi ce>ARW</ t asked_servi ce>
</ servi ce_t asked>
<task_unit_and_| ocati on_segmnent >
<tasked unit_and_| ocati on>
<t asked_uni t _desi gnat or >101Al RCAV</t asked_uni t _desi gnat or >
<tasked_unit_| ocation_t askunit>
<pl ace_nanme>FT | RWN HELO Al RSTRI P</ pl ace_nane>
</tasked_unit_| ocation_taskunit>
</tasked_unit_and_| ocati on>
<aircraft_m ssion_dat a_segnent >
<i ndi vi dual _aircraft_m ssion_data_segnent >
<i ndi vi dual _ai rcraft_m ssi on_dat a>
<nunber _of _ai rcraft>1</nunber_of _aircraft>
<type_of _aircraft>
<aircraft_type_and_nodel >APACHE</ ai rcraft _type_and_nodel >
</type_of _aircraft>
<aircraft_call _si gn>EARLYBI RD2</aircraft_cal | _si gn>
<primary_configuration_code>HELLFI RE</ pri mary_confi gurati on_code>
<secondary_configurati on_code></ secondary_confi gurati on_code>
</indivi dual _aircraft_mi ssion_data>
</indivi dual _aircraft_m ssion_data_segnent >
<aircraft_mi ssion_dat a>
<m ssi on_nunber >EWRADARO2</ m ssi on_nunber >
<primary_m ssion_type>l NT</primary_m ssi on_t ype>
<secondary_m ssi on_t ype></ secondary_m ssi on_t ype>
</ aircraft_nission_data>
<aircraft_m ssion_| ocati on_segmnent >
<ground_t arget | ocati on>
<t arget _type>EARLY WARNI NG RADAR</t ar get _t ype>
<target _priority>1lD</target_priority>
<prinmary_at ernat e_desi gnat or ></ pri mary_at er nat e_desi gnat or >
<time_on_target_gtgtl oc>
<day_time_on_target_to_the_second>
<day>1</ day>
<hour _ti me>00</ hour _ti me>
<m nute_tine>18</ninute_tinme>
<second_tine>11</second_ti ne>
<time_zone_zul u>Z</time_zone_zul u>
</day_time_on_target_to_the_second>
</time_on_target_gtgtl oc>
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<desi red_mean_poi nt _of _i npact _gt gtl oc>
<dnpi _utm1 neter>
<utmgrid_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<utm gri d_zone_hem spher e>N</ ut m gri d_zone_hem spher e>
<utmgrid_zone_row>39</ut m gri d_zone_r ow>
<ut m 100000_rret er _squar e_r ow>23</ ut m 100000_net er _squar e_r ow>
<utm 1 neter_northi ng>500</ut m 1_neter_nort hi ng>
<utmgrid_zone_col um>5</utmgri d_zone_col unm>
<ut m 100000_rret er _squar e_col urm>36</ ut m 100000_rret er _squar e_col um>
<utm 1l neter_easting>500</utm1 neter_easting>
</dnpi _utm1 neter>
</ desi red_mean_poi nt _of _i npact _gt gtl oc>
</ ground_t arget | ocati on>
</aircraft_m ssion_| ocati on_segnent >
</aircraft_m ssion_data_segnent >
</task_unit_and_| ocati on_segnent >
</ service_t asked_segnent >
<servi ce_t asked_segment >
<servi ce_t asked>
<t asked_servi ce>USAF</ t asked_servi ce>
</ servi ce_t asked>
<task_unit_and_| ocati on_segnent >
<tasked_unit_and_| ocati on>
<t asked_uni t _desi gnat or >100TFW/ t asked_uni t _desi gnat or >
<tasked_unit_| ocation_t askunit>
<pl ace_nane>29 PALMS Al RSTRI P</ pl ace_nane>
</tasked_unit_| ocation_taskunit>
</tasked_unit_and_| ocati on>
<ai rcraft_m ssion_dat a_segnent >
<i ndi vi dual _aircraft_m ssion_dat a_segnent >
<i ndi vi dual _ai rcraft_m ssi on_dat a>
<nunber of aircraft>1</nunber_of aircraft>
<type_of aircraft>
<aircraft_type_and_nodel >F15</ ai rcraft _t ype_and_nodel >
</type_of _aircraft>
<aircraft_call _si gn>THUNDER3</ ai rcraft_cal | _si gn>
<pri mary_configurati on_code>GBULl0</ pri mary_confi gurati on_code>
<secondary_configurati on_code></secondary_confi gurati on_code>
</individual _aircraft_m ssion_data>
</individual _aircraft_m ssion_data_segnent >
<ai rcraft_mi ssi on_dat a>
<m ssi on_nunber >Al RSTRI PO3</ m ssi on_nunber >
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<primary_m ssion_type>l NT</ pri mary_m ssi on_t ype>
<secondary_mi ssi on_t ype></ secondary_m ssi on_t ype>
</aircraft_m ssion_data>
<aircraft_m ssion_|l ocati on_segment >
<ground_t ar get _| ocati on>
<t ar get _t ype>Al RSTRI P</ t ar get _t ype>
<target _priority>1lD</target _priority>
<pri mary_at er nat e_desi gnat or ></ pri mar y_at er nat e_desi gnat or >
<time_on_target_gtgtl oc>
<day_time_on_target_to_the_second>
<day>1</ day>
<hour _t i me>00</ hour _ti me>
<m nute_tinme>25</mnute_tine>
<second_t i ne>24</ second_ti me>
<time_zone_zul u>Z</time_zone_zul u>
</day_time_on_target_to_the_second>
</tinme_on_target_gtgtloc>
<desi red_nean_poi nt _of _i npact _gt gt | oc>
<dnpi _utm1 neter>
<ut mgrid_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<utm gri d_zone_hem spher e>N</ ut m gri d_zone_heni spher e>
<utmgrid_zone_row>39</ut mgri d_zone_r ow>
<ut m 100000 _rret er _squar e_r ow>42</ ut m 100000_net er _squar e_r ow>
<utm 1_neter_northi ng>250</utm 1_neter_northi ng>
<utmgrid_zone_col um>5</ut mgri d_zone_col unm>
<ut m 100000_rret er _squar e_col unm>29</ ut m 100000_rret er _squar e_col um>
<utm 1l neter_easting>850</utm1_neter_easting>
</dnpi _utm 1 neter>
</ desi red_mean_poi nt _of _i npact _gt gtl oc>
</ ground_t arget | ocati on>
</aircraft_mi ssion_| ocati on_segnent >
</aircraft_m ssion_data_segnent >
</task_unit_and_| ocati on_segnent >

<task_unit_and_| ocati on_segment >
<t asked_uni t _and_| ocati on>
<t asked_uni t _desi gnat or >4TFW/ t asked_uni t _desi gnat or >
<tasked unit | ocation_taskunit>
<pl ace_nane>29 PALMS Al RSTRI P</ pl ace_nane>
</tasked_unit_| ocation_taskunit>
</tasked_unit_and_| ocati on>
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<ai rcraft_m ssion_dat a_segnent >
<i ndi vi dual _aircraft_m ssion_data_segnent >
<i ndi vi dual _ai rcraft_m ssi on_dat a>
<nunber _of _ai rcraft>1</nunber_of _aircraft>
<type_of _aircraft>
<aircraft_type_and_nodel >F15</aircraft_type_and_nodel >
</type_of _aircraft>
<aircraft_call _si gn>UNCLESAML1</ aircraft_cal | _si gn>
<primary_configuration_code>@UL10</ pri mary_confi gurati on_code>
<secondary_configurati on_code></secondary_confi gurati on_code>
</indi vi dual _aircraft_mi ssi on_dat a>
</individual _aircraft_m ssion_data_segnent >
<aircraft_m ssi on_dat a>
<m ssi on_nunber >SAML1</ m ssi on_nunber >
<primary_m ssion_type>l NT</primary_m ssi on_t ype>
<secondary_m ssi on_t ype></ secondary_m ssi on_t ype>
</ aircraft_nission_data>
<aircraft_m ssion_| ocati on_segmnent >
<ground_t arget | ocati on>
<t arget _t ype>SAM S| TE</ t ar get _t ype>
<target _priority>1lD</target_priority>
<primary_aternate_desi gnator></pri nary_at er nat e_desi gnat or >
<time_on_target_gtgtl oc>
<day_time_on_target_to_the_second>
<day>1</ day>
<hour _ti me>00</ hour _ti me>
<m nute_tine>21</mnute_tinme>
<second_ti ne>43</second_ti ne>
<time_zone_zul u>Z</time_zone_zul u>
</day_time_on_target_to_the_second>
</time_on_target_gtgtl oc>
<desi red_mean_poi nt _of _i npact_gtgtl oc>
<dnpi _utm 1 neter>
<ut m grid_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<ut m grid_zone_hem sphere>N</ ut m gri d_zone_hem sphere>
<utmgrid_zone_row>39</ut m gri d_zone_r ow>
<ut m_100000_rret er _squar e_r ow>25</ ut m_100000_n®et er _squar e_r ow>
<utm 1 neter_northi ng>350</ut m 1_neter_nort hi ng>
<utmgrid_zone_col um>5</utmgri d_zone_col um>
<ut m_100000_rret er _squar e_col utm>28</ ut m_100000_net er _squar e_col um>
<utm 1 neter_easting>600</utm1_meter_easti ng>
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</dnpi _utm1 neter>
</ desi red_mean_poi nt _of _i npact _gt gtl oc>
</ ground_target | ocati on>
</aircraft_m ssion_| ocati on_segnent >
</aircraft_m ssion_data_segnent >

<aircraft_m ssion_data_segnent >
<i ndi vi dual _ai rcraft_m ssi on_dat a_segnent >
<i ndi vidual aircraft_mi ssion_data>
<nunber _of _aircraft>1</nunber_of aircraft>
<type_of _aircraft>
<aircraft_type_and_nodel >F15</ ai rcraft _t ype_and_nodel >
</type_of aircraft>
<aircraft_cal | _si gn>UNCLESAMi</ ai rcraft_cal | _si gn>
<primary_configuration_code>GU10</ pri mary_confi gurati on_code>
<secondary_confi gurati on_code></ secondary_confi gurati on_code>
</indivi dual _aircraft_m ssi on_data>
</'i ndi vi dual _ai rcraft_m ssi on_dat a_segnent >
<aircraft_m ssi on_dat a>
<m ssi on_nunber >SAMA</ m ssi on_nunber >
<primary_m ssion_type>l NT</ pri mary_m ssi on_type>
<secondary_mi ssi on_t ype></ secondary_mi ssi on_t ype>
</aircraft_m ssion_data>
<aircraft_m ssion_|l ocati on_segment >
<ground_t ar get _| ocati on>
<target _type>SAM S| TE</t ar get _type>
<target _priority>1D</target_priority>
<pri mary_at er nat e_desi gnat or ></ pri mar y_at er nat e_desi gnat or >
<time_on_target_gtgtl oc>
<day_time_on_target_to_the_second>
<day>1</ day>
<hour _ti me>00</ hour ti ne>
<m nute_tinme>19</mnute_tine>
<second_ti me>26</ second_ti ne>
<time_zone_zul u>Z</time_zone_zul u>
</day_time_on_target_to_the_second>
</tinme_on_target_gtgtloc>
<desi red_nean_poi nt _of _i npact _gt gt | oc>
<dnpi _utm1 neter>

<utmgrid_zone_desi gnati on>11</utmgri d_zone_desi gnati on>

<utm gri d_zone_hem spher e>N</ ut m gri d_zone_hem spher e>
<utmgrid_zone_row>39</ut mgri d_zone_r ow>
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<ut m_100000_rret er _squar e_r ow>37</ ut m_100000_n®et er _squar e_r ow>
<utm 1_neter_northi ng>000</ut m 1_neter_northi ng>
<utmgrid_zone_col um>5</utmgrid_zone_col um>
<ut m_100000_ret er _squar e_col utm>29</ ut m 100000_net er _squar e_col um>
<utm 1_neter_easti ng>000</utm 1_neter_easting>
</dnpi _utm1 neter>
</ desi red_mean_poi nt _of _i npact _gtgtl oc>
</ ground_t arget _| ocati on>
</aircraft_m ssion_| ocati on_segnent >
</aircraft_m ssion_data_segnent >
</task_unit_and_| ocati on_segnent >
</ servi ce_t asked_segmnent >
</ tasked_country_segnent >
</ ai r _t aski ng_or der >
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<l--
<l--

<l--

APPENDIX E. COMPLEX AIR TASKING ORDER IN XML

P00 000000000 00000.00 0000 000000000000 000000000000 0000 000000000000 000000000000 ¢ EREb
This is the XML data for the sinple ATO. This sinple ATO tasks four aircaft

1 Arny helicopter fromthe 101AIRCAV unit and 3 F-15 jets fromthe USAF.

Two F-15s are assigned to the 4th Tactical Fighter Wng (4TFW and the other
aircraft is assigned to the 101st Tactical Fighter Wng (101TFW. The

heli copter fromthe 101AI RCAV is assigned the mnission of destroying an

eneny early warning aircraft. The 2 jets fromthe 4TFWare tasked with
destroying SAM sites and the F-15 fromthe 100TFWs mission is to destroy

and eneny airstrip -->
P00 0000000000900 0000000 000000000000 000000000000 0000 000000000000 000000000000 ¢ EREb

<ai r _taski ng_order>
<operation_identification_data>

<operati on_codewor d>THESI S SI MPLE ATO</ oper ati on_codewor d>

</operation_identification_data>
<nessage_i dentification>

<nessage_text _format_identifier>ATO</ nessage_text_format_identifier>
<ori gi nat or >MURRAY- QUI GLEY</ ori gi nat or >
<nessage_serial _nunber >0001</ nessage_seri al _number >

</ message_identification>
<effective_day_ tinme_frame>

<begi nni ng_dat e_ti ne_group>
<day>1</ day>
<hour _ti me>01</ hour _ti me>
<m nute_tinme>00</mnute_tine>
<tine_zone>Z</tinme_zone>
<nont h_nane>JUNE</ nont h_nane>
<year >2000</ year >
</ begi nning_date_time_group>
<endi ng_date_ti me_group>
<day>1</day>
<hour _ti ne>23</ hour _ti me>
<m nute_tinme>59</nminute_tine>
<tinme_zone>Z</tinme_zone>
<nont h_nane>JUNE</ nont h_nane>
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<year >2000</ year >
</ endi ng_date_ti me_group>
</effective_day_tine_frane>
<t asked_country_segment >
<t asked_country>
<country_of the_worl d>USA</country_of the_worl d>
</tasked_country>

<servi ce_t asked_segnent >
<servi ce_t asked>
<t asked_servi ce>ARMY</t asked_servi ce>
</ service_tasked>
<task_unit_and_| ocati on_segnent >
<tasked_unit_and_| ocati on>
<t asked_unit _desi gnat or >101AlI RCAV</t asked_unit _desi gnat or>
<tasked_unit_I| ocation_taskunit>
<pl ace_nane>FT | RW N HELO Al RSTRI P</ pl ace_nane>
</tasked_unit_location_taskunit>
</tasked_unit_and_| ocati on>

<aircraft_m ssion_data_segnent >
<i ndi vi dual _aircraft_m ssi on_dat a_segnent >
<individual _aircraft_m ssion_data>
<nunber _of _aircraft>1</nunber_of aircraft>
<type_of _aircraft>
<aircraft_type_and_nodel >APACHE</ ai rcraft_type_and_nodel >
</type_of _aircraft>
<aircraft_call_sign>EARLYBI RD1</aircraft_call _sign>
<primary_configuration_code>HELLFI RE</ pri mary_confi gurati on_code>
<secondary_confi gurati on_code></secondary_confi gurati on_code>
</individual _aircraft_mn ssion_data>
</individual _aircraft_m ssion_data_segnent>
<aircraft_m ssion_data>
<m ssi on_nunber >EMRADARO1</ i ssi on_nunber >
<primary_mission_type>l NT</primary_m ssion_type>
<secondary_ni ssi on_t ype></secondary_ni ssi on_type>
</aircraft_m ssion_data>
<aircraft_m ssion_|l ocation_segnent >
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<ground_t arget | ocati on>
<target _type>EARLY WARNI NG RADAR</t arget _type>
<target_priority>1D</target_priority>
<prinmary_aternate_designator></primary_aternate_desi gnator >
<tinme_on_target _gtgtloc>
<day tine_on_target to_the_second>
<day>1</ day>
<hour _ti me>1</ hour _ti nme>
<m nute_tinme>42</mnminute_tine>
<second_ti me>31</second_ti ne>
<tinme_zone_zul u>Z</time_zone_zul u>
</day_tinme_on_target_to_the_second>
</time_on_target_gtgtloc>
<desired_nean_poi nt _of i npact_gtgtl oc>
<dnpi _utm1 neter>
<utm grid_zone_desi gnati on>11</utmgrid_zone_desi gnati on>
<utm grid_zone_hen sphere>N</utm grid_zone_hem sphere>
<utm grid_zone_row>39</utmggrid_zone_row>
<ut m_100000_net er _squar e_r ow>29</ ut m 100000_net er _squar e_r ow>
<utm_1 neter_northing>000</utm1 meter_northing>
<utm grid_zone_col um>5</utmgrid_zone_col um>
<ut m_100000_nmet er _squar e_col um>11</ut m 100000_net er _squar e_col unm>
<utm 1l neter_easting>500</utm 1 neter_easting>
</dnpi _utm1l neter>
</ desi red_nean_poi nt _of i npact_gtgtloc>
</ground_target | ocati on>
</aircraft_mni ssion_|location_segnent>
</aircraft_nission_data_segnment>

<aircraft_m ssion_data_segnent >
<i ndi vi dual _aircraft_m ssi on_dat a_segnent >
<individual _aircraft_m ssion_data>
<nunber _of _aircraft>1</nunber_of aircraft>
<type_of _aircraft>
<aircraft_type_and_nodel >APACHE</ ai rcraft _type_and_nodel >
</type_of _aircraft>
<aircraft_call_si gn>EARLYBI RD2</aircraft_call _sign>
<primary_configuration_code>HELLFI RE</ pri mary_confi gurati on_code>
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<secondary_confi gurati on_code></secondary_confi gurati on_code>
</individual _aircraft_nission_data>
</individual _aircraft_m ssion_data_segnment >
<aircraft_m ssion_data>
<m ssi on_nunber >EMRADARO2</ i ssi on_nunber >
<primary_mi ssion_type>I NT</primary_m ssion_type>
<secondary_ni ssi on_type></secondary_ni ssi on_type>
</aircraft_ni ssion_data>
<aircraft_m ssion_|l ocation_segnent >
<ground_t arget | ocati on>
<target _type>EARLY WARNI NG RADAR</t arget _type>
<target_priority>1D</target_priority>
<prinmary_aternate_designator></primary_aternate_desi gnat or >
<tinme_on_target _gtgtloc>
<day_tine_on_target to_the_second>
<day>1</ day>
<hour _ti me>1</ hour _ti nme>
<m nute_tinme>42</nminute_tine>
<second_ti me>32</second_ti ne>
<tinme_zone_zul u>Z</time_zone_zul u>
</day_tinme_on_target_to_the_second>
</time_on_target_gtgtloc>
<desired_nean_poi nt _of i npact_gtgtl oc>
<dnpi _utm1 neter>
<utm grid_zone_desi gnati on>11</utmgrid_zone_desi gnati on>
<utm grid_zone_hen sphere>N</utm grid_zone_hem sphere>
<utm grid_zone_row>39</utmggrid_zone_row>
<ut m_100000_net er _square_r ow>23</ut m 100000_net er _squar e_r ow>
<utm 1 neter_northi ng>500</utm_1_neter_nort hi ng>
<utm grid_zone_col um>5</utmgrid_zone_col um>
<ut m_100000_net er _squar e_col um>36</ ut m_100000_net er _squar e_col unm>
<utm 1l neter_easting>500</utm 1 neter_easting>
</dnpi _utm1l neter>
</ desi red_nean_poi nt _of _i npact_gtgtloc>
</ground_target | ocation>
</aircraft_mnission_|location_segnent>
</aircraft_nission_data_segnment>
</task_unit_and_| ocati on_segnent >



LCT

</ service_t asked_segnent >
<servi ce_t asked_segnent >
<service_t asked>
<t asked_servi ce>USAF</ t asked_servi ce>
</service_tasked>
<task_unit_and_| ocati on_segnent >
<tasked_unit_and_| ocati on>
<t asked_unit _desi gnat or >100TFW/ t asked_uni t _desi gnat or >
<tasked_unit_I| ocation_taskunit>
<pl ace_name>29 PALMS Al RSTRI P</ pl ace_name>
</tasked unit | ocation_taskunit>
</tasked_unit_and_| ocati on>

<aircraft_m ssion_data_segnent>
<individual _aircraft_m ssion_data_segnment >
<i ndi vidual _aircraft_m ssion_data>
<nunber _of _aircraft>1</nunber_of aircraft>
<type_of _aircraft>
<aircraft_type_and_nodel >F15</aircraft_type_and_nodel >
</type_of _aircraft>
<aircraft_call_si gn>THUNDER1</ ai rcraft_cal | _si gn>
<pri mary_configuration_code>GBULO</primary_confi gurati on_code>
<secondary_configurati on_code></secondary_configurati on_code>
</individual _aircraft_m ssion_data>
</individual _aircraft_m ssion_data_segnent >
<aircraft_m ssion_data>
<m ssi on_nunber >Al RSTRI PO1</ ni ssi on_nunber >
<primary_m ssion_type>l NT</primary_mi ssion_type>
<secondary_ni ssi on_t ype></secondary_ni ssi on_t ype>
</aircraft_m ssion_data>
<aircraft_m ssion_|l ocation_segnent >
<ground_target | ocation>
<target _type>Al RSTRI P</target _type>
<target _priority>1lD</target _priority>
<primary_aternate_desi gnator></primary_at er nat e_desi gnat or >
<tinme_on_target _gtgtloc>
<day_tine_on_target _to_the_second>
<day>1</ day>
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<hour _ti me>1</ hour _ti me>
<m nute_tinme>53</nmnute_tine>
<second_ti ne>8</second_ti ne>
<time_zone_zul u>Z</time_zone_zul u>
</day_tine_on_target _to_the_second>
</time_on_target _gtgtloc>
<desired_nean_poi nt _of i npact_gtgtl oc>
<dnmpi _utm1 neter>
<utm grid_zone_desi ghati on>11</utm gri d_zone_desi gnati on>
<ut m gri d_zone_hem sphere>N</utm gri d_zone_heni sphere>
<utm grid_zone_row>39</utmggrid_zone_row>
<ut m 100000_net er _squar e_r ow>42</ ut m 100000_net er _squar e_r ow>
<utm 1l neter_northing>250</utm 1_neter_nort hi ng>
<utm grid_zone_col um>5</utmggrid _zone_col um>
<ut m 100000_nret er _squar e_col utm>29</ ut m_100000_net er _squar e_col uim>
<utm 1l neter_easting>850</utm 1 neter_easting>
</dnpi _utm1l neter>
</ desi red_nean_poi nt _of _i npact _gtgtloc>
</ground_t arget | ocation>
</aircraft_m ssion_|l ocation_segnent>
</aircraft_m ssion_data_segment>

<aircraft_m ssion_data_segnent>
<individual _aircraft_m ssion_data_segnment >
<i ndi vidual _aircraft_m ssion_data>
<nunber _of _aircraft>1</nunber_of aircraft>
<type_of _aircraft>
<aircraft_type_and_nodel >F15</aircraft _type_and_nodel >
</type_of _aircraft>
<aircraft_call_si gn>THUNDER2</ ai rcraft_cal | _si gn>
<pri mary_configuration_code>GBULO</pri mary_confi gurati on_code>
<secondary_configurati on_code></secondary_configurati on_code>
</individual _aircraft_m ssion_data>
</individual _aircraft_m ssion_data_segnent >
<aircraft_m ssion_data>
<m ssi on_nunber >Al RSTRI P02</ ni ssi on_nunber >
<primary_m ssion_type>l NT</primary_mi ssion_type>
<secondary_ni ssi on_t ype></secondary_ni ssi on_t ype>
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</aircraft_m ssion_data>
<aircraft_m ssion_|l ocation_segnent >
<ground_t arget | ocati on>
<target _type>Al RSTRI P</target _type>
<target _priority>1lD</target _priority>
<prinmary_aternate_designator></primary_aternate_desi gnat or >
<tinme_on_target _gtgtloc>
<day_tine_on_target _to_the_second>
<day>1</ day>
<hour _ti me>1</ hour _ti me>
<m nute_tinme>53</mnute_tine>
<second_ti ne>38</second_ti me>
<time_zone_zul u>Z</time_zone_zul u>
</day_tine_on_target _to_the_second>
</time_on_target_gtgtloc>
<desired_nean_poi nt _of _i npact _gtgtl oc>
<dnmpi _utm1 neter>
<utm grid_zone_desi ghati on>11</utm gri d_zone_desi gnati on>
<utm gri d_zone_hem sphere>N</ utm gri d_zone_hemni sphere>
<utmgrid_zone_row>39</utm grid_zone_row>
<ut m 100000_net er _squar e_r ow>42</ ut m 100000_net er _squar e_r ow>
<utm 1l neter_northing>250</utm 1_neter_northi ng>
<utm grid_zone_col um>5</utmggrid _zone_col um>
<ut m 100000_nret er _squar e_col utm>29</ ut m_100000_net er _squar e_col uim>
<utm 1l neter_easting>000</utm 1 neter_easting>
</dnpi _utm1l neter>
</ desi red_nean_poi nt _of _i npact _gtgtloc>
</ground_target | ocati on>
</aircraft_m ssion_|l ocati on_segnent >
</aircraft_m ssion_data_segment>

<aircraft_m ssion_data_segnent>
<individual _aircraft_m ssion_data_segnment >
<i ndi vidual _aircraft_mi ssion_dat a>
<nunber _of _aircraft>1</nunber_of aircraft>
<type_of _aircraft>
<aircraft_type_and_nodel >F15</aircraft_type_and_nodel >
</type_of _aircraft>
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<aircraft_call_si gn>THUNDER3</aircraft_call _sign>
<primary_configuration_code>GBUl0</ pri mary_confi gurati on_code>
<secondary_confi gurati on_code></secondary_confi gurati on_code>
</individual _aircraft_mn ssion_data>
</individual _aircraft_m ssion_data_segnent>
<aircraft_m ssion_data>
<m ssi on_nunber >Al RSTRI P03</ ni ssi on_nunber >
<primary_mission_type>l NT</primary_m ssion_type>
<secondary_ni ssi on_t ype></secondary_ni ssi on_type>
</aircraft_m ssion_data>
<aircraft_m ssion_|l ocati on_segnent >
<ground_t arget | ocati on>
<target _type>Al RSTRI P</target _type>
<target _priority>1lD</target _priority>
<primary_aternate_desi gnator></primary_at er nat e_desi gnat or >
<tinme_on_target _gtgtloc>
<day_tine_on_target _to_the_second>
<day>1</ day>
<hour _ti me>1</hour _ti me>
<mi nute_tinme>53</mnute_tinme>
<second_ti ne>22</second_ti me>
<time_zone_zul u>Z</time_zone_zul u>
</day_tinme_on_target _to_the_second>
</time_on_target_gtgtloc>
<desired_nean_poi nt _of i npact_gtgtl oc>
<dnmpi _utm1 neter>
<utm grid_zone_desi ghati on>11</utm gri d_zone_desi gnati on>
<ut m gri d_zone_hem sphere>N</utm gri d_zone_heni sphere>
<utm grid_zone_row>39</utmggrid_zone_row>
<ut m 100000_net er _squar e_r ow>42</ ut m 100000_net er _squar e_r ow>
<utm 1 neter_northing>250</utm 1_neter_nort hing>
<utm grid_zone_col um>5</utmggrid _zone_col um>
<ut m 100000_nret er _squar e_col utm>29</ ut m_100000_net er _squar e_col uim>
<utm 1l neter_easting>850</utm 1 neter_easting>
</dnpi _utm1l neter>
</ desi red_nean_poi nt _of _i npact_gtgtloc>
</ground_target | ocati on>
</aircraft_m ssion_|l ocati on_segnent >
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</aircraft_nission_data_segnment>
</task_unit_and_l ocati on_segnent >

<task_unit_and_| ocati on_segnent >
<tasked_unit_and_| ocati on>
<t asked_unit _desi gnat or >4TFW/ t asked_uni t _desi gnat or >
<tasked_unit_I| ocation_taskunit>
<pl ace_nane>29 PALMS Al RSTRI P</ pl ace_nane>
</tasked_unit_location_taskunit>
</tasked unit_and_| ocation>

<aircraft_m ssion_data_segnment >
<individual _aircraft_m ssion_data_segnment >
<i ndi vidual _aircraft_m ssion_data>
<nunber _of _aircraft>1</nunber_of aircraft>
<type_of _aircraft>
<aircraft_type_and_nodel >F15</aircraft _type_and_nodel >
</type_of _aircraft>
<aircraft_call _si gn>UNCLESAML</ aircraft_call _sign>
<primary_configuration_code>GBUl0</ pri mary_confi gurati on_code>
<secondary_configurati on_code></secondary_confi gurati on_code>
</individual _aircraft_m ssion_data>
</individual _aircraft_m ssion_data_segnent >
<aircraft_m ssion_data>
<m ssi on_nunber >SAML</ m ssi on_nunber >
<primary_nmission_type>l NT</primary_m ssion_type>
<secondary_ni ssi on_t ype></secondary_ni ssi on_type>
</aircraft_m ssion_data>
<aircraft_m ssion_|l ocati on_segnent >
<ground_t arget | ocati on>
<target type>SAM SI TE</target type>
<target _priority>1lD</target _priority>
<primary_aternate_desi gnator></primary_at er nat e_desi gnat or >
<tinme_on_target _gtgtloc>
<day_tine_on_target _to_the_second>
<day>1</ day>
<hour _ti me>00</ hour _ti ne>



<m nute_tinme>19</ninute_tine>
<second_ti ne>26</second_ti me>
<tinme_zone_zul u>Z</time_zone_zul u>
</day_tinme_on_target_to_the_second>
</time_on_target _gtgtloc>
<desired_nean_poi nt _of i npact_gtgtl oc>
<dnpi _utm1 neter>
<utm grid_zone_desi ghati on>11</utm grid_zone_desi gnati on>
<utm grid_zone_hemni sphere>N</utm grid_zone_hem sphere>
<utm grid_zone_row>39</utmggri d_zone_r ow>
<ut m_100000_net er _square_row>37</ut m 100000_net er _squar e_r ow>
<utm 1 neter_northi ng>000</utm 1_neter_nort hi ng>
<utm grid_zone_col um>5</utmgrid _zone_col um>
<ut m 100000_net er _squar e_col utm>29</ ut m_100000_net er _squar e_col uim>
<utm 1l neter_easting>000</utm 1 neter_easting>
</dnpi _utm1l neter>
</ desi red_nean_poi nt _of _i npact_gtgtloc>
</ground_target | ocati on>
</aircraft_mssion_| ocation_segnment>
</aircraft_m ssion_data_segnment >

cel

<aircraft_m ssion_data_segnment >
<individual _aircraft_m ssion_data_segnment >
<i ndi vidual _aircraft_m ssion_data>
<nunber _of _aircraft>1</nunber_of aircraft>
<type_of _aircraft>
<aircraft_type_and_nodel >F15</aircraft _type_and_nodel >
</type_of _aircraft>
<aircraft_call _si gn>UNCLESAM2</ aircraft_call _sign>
<primary_configuration_code>GBUl0</ pri mary_confi gurati on_code>
<secondary_configurati on_code></secondary_confi gurati on_code>
</individual _aircraft_m ssion_data>
</individual _aircraft_m ssion_data_segnent>
<aircraft_m ssion_data>
<m ssi on_nunber >SAM2</ m ssi on_nunber >
<primary_nmission_type>l NT</primary_m ssion_type>
<secondary_ni ssi on_t ype></secondary_ni ssi on_t ype>
</aircraft_m ssion_data>
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<aircraft_m ssion_|l ocation_segnent >
<ground_t arget | ocati on>
<t arget _type>SAM SI TE</t arget _type>
<target _priority>1D</target_priority>
<prinmary_aternate_designator></primary_aternate_desi gnat or >
<tinme_on_target _gtgtloc>
<day_tine_on_target to_the_second>
<day>1</day>
<hour _ti me>00</ hour _ti me>
<m nute_tinme>19</minute_tine>
<second_ti ne>26</second_ti me>
<tinme_zone_zul u>Z</time_zone_zul u>
</day_tinme_on_target _to_the_second>
</time_on_target_gtgtloc>
<desired_nean_poi nt _of _i npact _gtgtl oc>
<dnpi _utm1 neter>
<utm grid_zone_desi gnhati on>11</utm gri d_zone_desi gnati on>
<utm grid_zone_hemn sphere>N</utm grid_zone_hem sphere>
<utmggrid_zone_row>39</utmgrid_zone_row>
<ut m_100000_net er _square_r ow>37</ut m 100000_nret er _squar e_r ow>
<utm 1 neter_northi ng>000</utm 1_neter_nort hi ng>
<utm grid_zone_colum>5</utmgrid _zone_col um>
<ut m 100000_net er _squar e_col utm>29</ ut m_100000_net er _squar e_col uim>
<utm 1l neter_easting>000</utm 1 neter_easting>
</dnpi _utm1l neter>
</ desi red_nean_poi nt _of _i npact_gtgtloc>
</ground_target | ocati on>
</aircraft_mnission_|location_segnment>
</aircraft_mi ssion_data_segnment>

<aircraft_m ssion_data_segnment >
<individual _aircraft_m ssion_data_segnment >
<i ndi vidual _aircraft_m ssion_data>
<nunber _of _aircraft>1</nunber_of aircraft>
<type_of _aircraft>
<aircraft_type_and_nodel >F15</aircraft _type_and_nodel >

</type_of _aircraft>
<aircraft_call _si gn>UNCLESAM3</ aircraft_call _sign>
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<primary_configuration_code>GBUlO</primary_configurati on_code>
<secondary_confi gurati on_code></secondary_confi gurati on_code>
</individual _aircraft_mn ssion_data>
</individual _aircraft_m ssion_data_segnment>
<aircraft_m ssion_data>
<m ssi on_nunber >SAMB</ m ssi on_nunber >
<prinmary_mi ssion_type>I NT</primary_m ssion_type>
<secondary_ni ssi on_t ype></secondary_ni ssi on_type>
</aircraft_ni ssion_data>
<aircraft_m ssion_|l ocation_segnent>
<ground_t arget | ocati on>
<t arget _type>SAM SI TE</t arget _type>
<target _priority>1D</target_priority>
<prinmary_aternate_designator></primary_aternate_desi gnat or >
<tinme_on_target _gtgtloc>
<day_tine_on_target to_the_second>
<day>1</day>
<hour _ti me>00</ hour _ti me>
<mi nute_time>19</m nute_tinme>
<second_ti me>26</second_ti nme>
<tinme_zone_zul u>Z</time_zone_zul u>
</day_tinme_on_target_to_the_second>
</time_on_target_gtgtloc>
<desired_nean_poi nt _of i npact_gtgtl oc>
<dnpi _utm1 neter>
<utm grid_zone_desi ghati on>11</utm gri d_zone_desi gnati on>
<utm grid_zone_hemni sphere>N</utm grid_zone_hem sphere>
<utm grid_zone_row>39</utmggri d_zone_r ow>
<ut m_100000_net er _square_row>37</ut m 100000_net er _squar e_r ow>
<utm 1 neter_northi ng>000</utm 1_neter_nort hi ng>
<utmgrid_zone_col um>5</utmgrid _zone_col um>
<ut m 100000_net er _squar e_col utm>29</ ut m_100000_net er _squar e_col uim>
<utm 1l neter_easting>000</utm 1 neter_easting>
</dnpi _utm1l neter>
</ desi red_nean_poi nt _of _i npact_gtgtloc>
</ground_target | ocati on>
</aircraft_mnission_|location_segnment>
</aircraft_mi ssion_data_segnment>
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<aircraft_m ssion_data_segnent >
<i ndi vidual _aircraft_m ssi on_data_segnent >
<i ndi vi dual _aircraft_m ssi on_dat a>
<nunber _of _aircraft>1</nunber_of aircraft>
<type_of _aircraft>
<aircraft_type_and_nodel >F15</aircraft _type_and_nodel >
</type_of _aircraft>
<aircraft_call _si gn>UNCLESAMA</ aircraft_call _sign>
<primary_configuration_code>GBUlO</ primary_configuration_code>
<secondary_confi gurati on_code></secondary_confi gurati on_code>
</individual _aircraft_mn ssion_data>
</individual _aircraft_m ssion_data_segnment>
<aircraft_m ssion_data>
<m ssi on_nunber >SAMA</ m ssi on_nunber >
<primary_mission_type>l NT</primary_m ssion_type>
<secondary_ni ssi on_t ype></secondary_ni ssi on_type>
</aircraft_ni ssion_data>
<aircraft_m ssion_|l ocation_segnent >
<ground_t arget _| ocati on>
<t arget _type>SAM SI TE</t arget _type>
<target _priority>1D</target_priority>
<prinmary_aternate_designator></primary_aternate_desi gnat or >
<tinme_on_target _gtgtloc>
<day_tine_on_target to_the_second>
<day>1</ day>
<hour _ti mre>00</ hour _ti me>
<m nute_tinme>19</minute_tine>
<second_ti ne>26</second_ti me>
<tinme_zone_zul u>Z</time_zone_zul u>
</day_tinme_on_target_to_the_second>
</time_on_target_gtgtloc>
<desi red_nean_poi nt _of i npact _gtgtl oc>
<dnmpi _utm1 neter>
<utm grid_zone_desi ghati on>11</utm grid_zone_desi gnati on>
<utm grid_zone_hemn sphere>N</utm grid_zone_hem sphere>
<utm grid_zone_row>39</utmggri d_zone_r ow>
<ut m_100000_net er _square_row>37</ut m 100000_net er _squar e_r ow>
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<utm_1 neter_northi ng>000</utm 1_neter_nort hi ng>
<utm grid_zone_col um>5</utmgrid_zone_col um>
<ut m 100000_net er _squar e_col utm>29</ ut m_100000_net er _squar e_col uim>
<utm 1l neter_easting>000</utm 1 neter_easting>
</dnpi _utm1l neter>
</ desi red_nean_poi nt _of i npact_gtgtloc>
</ground_target | ocation>
</aircraft_nission_|location_segnment>
</aircraft_nission_data_segnment>

<aircraft_m ssion_data_segnent >
<i ndi vidual _aircraft_m ssi on_data_segnent >
<i ndi vi dual _aircraft_m ssi on_dat a>
<nunber _of _aircraft>1</nunber_of aircraft>
<type_of _aircraft>
<aircraft_type_and_nodel >F15</aircraft _type_and_nodel >
</type_of _aircraft>
<aircraft_call _si gn>UNCLESAMb</ aircraft_call _sign>
<primary_configuration_code>GBUl0</pri mary_configurati on_code>
<secondary_configurati on_code></secondary_configurati on_code>
</individual _aircraft_ni ssion_data>
</individual _aircraft_m ssion_data_segnment>
<aircraft_nm ssion_data>
<m ssi on_nunber >SANMb</ m ssi on_nunber >
<primary_mission_type>I NT</primary_m ssion_type>
<secondary_ni ssi on_type></secondary_ni ssi on_type>
</aircraft_ni ssion_data>
<aircraft_m ssion_|l ocation_segnent >
<ground_t arget | ocati on>
<t arget _type>SAM SI TE</t arget _type>
<target _priority>1D</target_priority>
<prinmary_aternate_designator></primary_aternate_desi gnat or >
<tinme_on_target _gtgtloc>
<day_tine_on_target _to_the_second>
<day>1</day>
<hour _ti mre>00</ hour _ti me>
<m nute_tinme>19</nminute_tine>
<second_ti ne>26</second_ti me>



<time_zone_zul u>Z</time_zone_zul u>
</day_tinme_on_target_to_the_second>
</tinme_on_target_gtgtloc>
<desi red_mean_poi nt _of _i npact _gtgtl oc>
<dnpi _utm1 neter>
<utm grid_zone_desi gnation>11</utmgrid_zone_designati on>
<utm grid_zone_hem sphere>N</utm grid_zone_hem sphere>
<utm grid_zone_row>39</utmggrid_zone_row>
<ut m 100000_ret er _square_row>37</ut m 100000_net er _squar e_r ow>
<utm_1 neter_northi ng>000</utm 1_neter_nort hi ng>
<utm grid_zone_col um>5</utmgrid_zone_col um>
<ut m 100000_net er _squar e_col utm>29</ ut m_100000_net er _squar e_col uim>
<utm 1l neter_easting>000</utm 1 neter_easting>
</dnpi _utm1l neter>
</ desi red_nean_poi nt _of i npact_gtgtloc>
</ground_target | ocation>
</aircraft_nission_|location_segnment>
</aircraft_nission_data_segnment>

LET

<aircraft_m ssion_data_segnent >
<i ndi vidual _aircraft_m ssi on_data_segnent >
<i ndi vi dual _aircraft_m ssi on_dat a>
<nunber _of _aircraft>1</nunber_of aircraft>
<type_of _aircraft>
<aircraft_type_and_nodel >F15</aircraft _type_and_nodel >
</type_of _aircraft>
<aircraft_call _si gn>UNCLESAM6</ aircraft_cal |l _sign>
<primary_configuration_code>GBUlO</ primary_configuration_code>
<secondary_confi gurati on_code></secondary_confi gurati on_code>
</individual _aircraft_ni ssion_data>
</individual _aircraft_m ssion_data_segnment>
<aircraft_m ssion_data>
<m ssi on_nunber >SAMB6</ m ssi on_nunber >
<primary_mission_type>l NT</primary_m ssion_type>
<secondary_ni ssi on_t ype></secondary_ni ssi on_type>
</aircraft_ni ssion_data>
<aircraft_m ssion_|l ocation_segnent>
<ground_t arget | ocati on>
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<target _type>SAM SI TE</t arget _type>
<target _priority>1lD</target_priority>
<pri mary_aternat e_desi gnator></primary_at er nat e_desi gnat or >
<tinme_on_target_gtgtloc>
<day tine_on_target to_the _second>
<day>1</day>
<hour _ti ne>00</ hour _ti me>
<m nute_tinme>19</ninute_tine>
<second_ti me>26</second_ti ne>
<time_zone_zul u>Z</time_zone_zul u>
</day_tinme_on_target_to_the_second>
</tinme_on_target_gtgtloc>
<desi red_mean_poi nt _of _i npact _gtgtl oc>
<dnpi _utm1 neter>
<utm grid_zone_desi gnati on>11</utmgrid_zone_desi gnati on>
<utm grid_zone_hem sphere>N</utm grid_zone_hem sphere>
<utm grid_zone_row>39</utmggrid_zone_row>
<ut m 100000_ret er _square_row>37</ut m 100000_net er _squar e_r ow>
<utm_ 1_neter_northi ng>000</utm 1_neter_northi ng>
<utm grid_zone_col um>5</utmggrid_zone_col um>
<ut m 100000_net er _squar e_col utm>29</ ut m_100000_net er _squar e_col uim>
<utm 1l neter_easting>000</utm 1 neter_easting>
</dnpi _utm1l neter>
</ desi red_nean_poi nt _of i npact_gtgtloc>
</ground_target | ocation>
</aircraft_nission_|location_segnment>
</aircraft_nission_data_segnment>

<aircraft_m ssion_data_segnent >
<i ndi vidual _aircraft_m ssi on_data_segnent >
<i ndi vi dual _aircraft_m ssi on_dat a>
<nunber _of _aircraft>1</nunber_of aircraft>
<type_of _aircraft>
<aircraft_type_and_nodel >F15</aircraft_type_and_nodel >
</type_of _aircraft>
<aircraft_call _si gn>UNCLESAM/</ aircraft_call _sign>
<primary_configuration_code>GBUlO</primary_configurati on_code>
<secondary_configurati on_code></secondary_confi gurati on_code>
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</individual _aircraft_m ssion_data>
</individual _aircraft_m ssion_data_segnment >
<aircraft_m ssion_data>
<m ssi on_nunber >SAM/</ mi ssi on_nunber >
<primary_mi ssion_type>I NT</primary_m ssion_type>
<secondary_ni ssi on_type></secondary_ni ssion_type>
</aircraft_ni ssion_data>
<aircraft_m ssion_|l ocation_segnent>
<ground_t arget | ocati on>
<target _type>SAM SI TE</t arget _type>
<target _priority>1lD</target_priority>
<pri mary_aternat e_desi gnator></primary_at er nat e_desi gnat or >
<tinme_on_target_gtgtloc>
<day tine_on_target to_the _second>
<day>1</ day>
<hour _ti mne>00</ hour _ti me>
<m nute_tinme>19</ninute_tine>
<second_ti me>26</second_ti ne>
<time_zone_zul u>Z</time_zone_zul u>
</day_time_on_target_to_the_second>
</tinme_on_target_gtgtl oc>
<desi red_mean_poi nt _of _i npact _gtgtl oc>
<dnpi _utm1 neter>
<utm grid_zone_desi gnati on>11</utmgrid_zone_desi gnati on>
<utm grid_zone_hem sphere>N</utm grid_zone_hem sphere>
<utm grid_zone_row>39</utmggrid_zone_row>
<ut m 100000_ret er _square_row>37</ut m 100000_net er _squar e_r ow>
<utm_1 neter_northi ng>000</utm 1_neter_nort hi ng>
<utm grid_zone_col um>5</utmgrid_zone_col um>
<ut m 100000_net er _squar e_col utm>29</ ut m_100000_net er _squar e_col uim>
<utm 1l neter_easting>000</utm 1 neter_easting>
</dnpi _utm1l neter>
</ desi red_nean_poi nt _of i npact_gtgtloc>
</ground_target | ocation>
</aircraft_nission_|location_segnment>
</aircraft_nission_data_segnment>

<aircraft_m ssion_data_segnent >



ot

<i ndividual _aircraft_m ssion_data_segnent >
<i ndi vi dual _aircraft_m ssion_dat a>
<nunber of aircraft>1</nunber of aircraft>
<type_of _aircraft>
<aircraft_type_and_nodel >Fl15</aircraft_type_and_nodel >
</type_of aircraft>
<aircraft_call _si gn>UNCLESAMB</ aircraft_call _sign>
<primary_configuration_code>GBUl0</ pri mary_confi gurati on_code>
<secondary_configurati on_code></secondary_confi gurati on_code>
</individual _aircraft_m ssion_data>
</individual _aircraft_m ssion_data_segnment >
<aircraft_m ssion_data>
<m ssi on_nunber >SAMB</ m ssi on_nunber >
<primary_mi ssion_type>I NT</primary_m ssion_type>
<secondary_ni ssi on_type></secondary_ni ssi on_type>
</aircraft_ni ssion_data>
<aircraft_m ssion_|l ocation_segnent>
<ground_t arget | ocati on>
<target _type>SAM SI TE</t ar get _t ype>
<target_priority>1lD</target_priority>
<pri mary_aternat e_desi gnator></primary_at er nat e_desi gnat or >
<tinme_on_target_gtgtloc>
<day tine_on_target to_the _second>
<day>1</ day>
<hour _ti mne>00</ hour _ti me>
<m nute_tinme>19</nmnute_tine>
<second_ti me>26</second_ti ne>
<time_zone_zul u>Z</time_zone_zul u>
</day_tinme_on_target_to_the_second>
</tinme_on_target_gtgtloc>
<desi red_mean_poi nt _of _i npact _gtgtl oc>
<dnpi _utm1 neter>
<utm grid_zone_desi gnati on>11</utmgrid_zone_desi gnati on>
<utm grid_zone_hen sphere>N</utm grid_zone_hem sphere>
<utm grid_zone_row>39</utmggrid_zone_row>
<ut m 100000_ret er _square_row>37</ut m 100000_net er _squar e_r ow>
<utm_1 neter_northi ng>000</utm 1_neter_nort hi ng>
<utm grid_zone_col um>5</utmgrid_zone_col um>
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<ut m 100000_ret er _squar e_col utm>29</ ut m_100000_net er _squar e_col uim>

<utm 1 neter_easting>000</utm 1 neter_easting>
</dnpi _utm1l neter>
</ desi red_nean_poi nt _of _i npact _gtgtl oc>
</ground_target | ocation>
</aircraft_m ssion_|l ocation_segnent>
</aircraft_nission_data_segnment>

<aircraft_m ssion_data_segnent>
<individual _aircraft_m ssion_data_segnent >
<i ndi vi dual _aircraft_m ssion_dat a>
<nunber of aircraft>1</nunber of aircraft>
<type_of _aircraft>
<aircraft_type_and_nodel >F15</aircraft_type_and_nodel >
</type_of aircraft>
<aircraft_call _si gn>UNCLESAMB</aircraft_call _sign>
<primary_configuration_code>GBULl0</ pri mary_confi gurati on_code>
<secondary_configurati on_code></secondary_confi gurati on_code>
</individual _aircraft_mi ssion_data>
</individual _aircraft_m ssion_data_segnment >
<aircraft_m ssion_data>
<m ssi on_nunber >SAMB</ m ssi on_nunber >
<primary_mi ssion_type>I NT</primary_m ssion_type>
<secondary_ni ssi on_type></secondary_ni ssi on_type>
</aircraft_ni ssion_data>
<aircraft_m ssion_|l ocation_segnent>
<ground_t arget | ocati on>
<target _type>SAM S| TE</t arget _type>
<target _priority>1lD</target_priority>
<pri mary_aternat e_desi gnator></primary_at er nat e_desi gnat or >
<tinme_on_target_gtgtloc>
<day tine_on_target _to_the _second>
<day>1</ day>
<hour _ti me>00</ hour _ti me>
<m nute_tinme>19</nmnute_tine>
<second_ti me>26</second_ti ne>
<time_zone_zul u>Z</time_zone_zul u>
</day_tinme_on_target_to_the_second>
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</time_on_target_gtgtloc>
<desi red_nean_poi nt _of _i npact _gtgtl oc>
<dmpi _utm 1 neter>
<utm grid_zone_desi gnation>11</utmggrid_zone_desi gnation>
<utm grid_zone_hem sphere>N</utmgrid_zone_hem sphere>
<utmgrid_zone_row>39</utmgrid_zone_row>
<ut m 100000_nret er _square_row>37</ut m 100000_net er _square_r ow>
<utm_1 neter_northi ng>000</utm_1_neter_northing>
<utm grid_zone_col um>5</utmgrid_zone_col um>
<ut m 100000_ret er _squar e_col utm>29</ ut m_100000_net er _squar e_col uim>
<utm 1 neter_easting>000</utm 1 neter_easting>
</dnpi _utm1l neter>
</ desi red_nean_poi nt _of _i npact _gtgtl oc>
</ground_target | ocation>
</aircraft_nission_|location_segnent>
</aircraft_nission_data_segnment>

<aircraft_m ssion_data_segnent>
<i ndi vidual _aircraft_m ssion_data_segnent >
<i ndi vidual _aircraft_m ssion_dat a>
<nunber of aircraft>1</nunber of aircraft>
<type_of _aircraft>
<aircraft_type_and_nodel >Fl15</aircraft_type_and_nodel >
</type_of aircraft>
<aircraft_call _si gn>UNCLESAMLO</ aircraft _cal |l _sign>
<primary_configuration_code>GBUl0</ pri mary_configurati on_code>
<secondary_configurati on_code></secondary_confi gurati on_code>
</individual _aircraft_m ssion_data>
</individual _aircraft_m ssion_data_segnment >
<aircraft_m ssion_data>
<m ssi on_nunber >SAMLO</ m ssi on_nunber >
<primary_m ssion_type>I NT</primary_m ssion_type>
<secondary_ni ssi on_t ype></secondary_ni ssi on_type>
</aircraft_ni ssion_data>
<aircraft_m ssion_|l ocation_segnent>
<ground_t arget | ocati on>
<target _type>SAM SI TE</t arget _type>
<target _priority>1lD</target_priority>
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<primary_aternat e_desi gnator></primary_at er nat e_desi gnat or >
<time_on_target_gtgtloc>
<day_tine_on_target_to_the_second>
<day>1</ day>
<hour _ti ne>00</ hour _ti me>
<m nute_tinme>19</mnute_tine>
<second_ti me>26</second_ti ne>
<tinme_zone_zul u>Z</time_zone_zul u>
</day_tinme_on_target_to_the_second>
</time_on_target_gtgtloc>
<desi red_nean_poi nt _of _i npact _gtgtl oc>
<dmpi _utm 1 neter>
<utm grid_zone_desi gnation>11</utmggrid_zone_desi gnati on>
<utm grid_zone_hem sphere>N</utmgrid_zone_hem sphere>
<utmgrid_zone_row>39</utmgrid_zone_row>
<ut m 100000_ret er _square_row>37</ut m 100000_net er _square_r ow>
<utm_1 neter_northi ng>000</utm_1_neter_northing>
<utm grid_zone_col um>5</utmgrid_zone_col um>
<ut m_100000_net er _squar e_col utm>29</ ut m_100000_net er _squar e_col um>
<utm_1 neter_easti ng>000</utm 1 _neter_easting>
</dnpi _utm1l neter>
</ desi red_nean_poi nt _of _i npact _gtgtl oc>
</ground_target | ocation>
</aircraft_nission_|location_segnent>
</aircraft_ni ssion_data_segnment>

<aircraft_m ssion_data_segnent >
<i ndi vidual _aircraft_m ssi on_data_segnent >

<i ndi vi dual _aircraft_m ssi on_dat a>
<nunber _of _aircraft>1</nunber_of aircraft>
<type_of aircraft>

<aircraft_type_and_nodel >F15</aircraft _type_and_nodel >

</type_of _aircraft>
<aircraft_call _si gn>UNCLESAML1</aircraft _call _sign>
<primary_configuration_code>GBUl0</ pri mary_confi gurati on_code>
<secondary_confi gurati on_code></secondary_confi gurati on_code>

</individual _aircraft_nission_data>



</individual _aircraft_m ssi on_data_segnent >
<aircraft_ni ssion_data>
<m ssi on_nunber >SAML1</ m ssi on_nunber >
<primary_m ssion_type>I NT</primary_m ssi on_type>
<secondary_ni ssi on_type></secondary_ni ssion_type>
</aircraft_n ssion_data>
<aircraft_m ssion_|location_segnent>
<ground_t arget | ocation>
<target _type>SAM SI TE</t arget type>
<target_priority>1D</target_priority>
<primary_aternat e_desi gnator></primary_at er nat e_desi gnat or >
<time_on_target_gtgtloc>
<day_tine_on_target _to_the_second>
<day>1</ day>
<hour _ti mne>00</ hour _ti me>
<m nute_tinme>21</mnute_tine>
<second_ti me>43</second_tine>
<tinme_zone_zul u>zZ</time_zone_zul u>
</day_time_on_target_to_the_second>
</time_on_target_gtgtloc>
<desi red_nean_poi nt _of _i npact _gtgtl oc>
<dnpi _utm.1 meter>
<utm grid_zone_desi gnation>11</utmgrid_zone_desi gnati on>
<utm grid_zone_hem sphere>N</utm grid_zone_hem sphere>
<utm grid_zone_row>39</utmgrid_zone_row>
<ut m 100000_ret er _squar e_r ow>25</ ut m 100000_net er _squar e_r ow>
<utm 1 neter_northing>350</utm_1_neter_nort hing>
<utm grid_zone_col um>5</utmgrid_zone_col um>
<ut m_100000_net er _squar e_col utm>28</ ut m_100000_net er _squar e_col uim>
<utm 1l neter_easting>600</utm 1 neter_easting>
</dnmpi _utm1 neter>
</ desi red_nean_poi nt _of i npact_gtgtloc>
</ground_target | ocation>
</aircraft_nission_|location_segnment>
</aircraft_nission_data_segnment>
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<aircraft_m ssion_data_segnent>
<i ndi vidual _aircraft_m ssi on_data_segnent >
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<i ndi vidual _aircraft_m ssion_dat a>
<nunber _of aircraft>1</nunber_of aircraft>
<type_of _aircraft>
<aircraft_type_and_nodel >F15</aircraft_type_and_nodel >
</type_of aircraft>
<aircraft_call _sign>UNCLESAML2</ aircraft _cal |l _sign>
<primary_configuration_code>GBUl0</ primary_configurati on_code>
<secondary_configurati on_code></secondary_confi gurati on_code>
</individual _aircraft_m ssion_data>
</individual _aircraft_m ssi on_data_segnent >
<aircraft_ni ssion_data>
<m ssi on_nunber >SAML2</ mi ssi on_nunber >
<primary_m ssion_type>I NT</primary_m ssi on_type>
<secondary_ni ssi on_type></secondary_ni ssion_type>
</aircraft_ni ssion_data>
<aircraft_m ssion_|l ocation_segnent >
<ground_t arget | ocation>
<target _type>SAM S| TE</t arget type>
<target_priority>1lD</target_priority>
<primary_aternate_desi gnator></primary_aternate_desi gnator>
<time_on_target_gtgtloc>
<day_tine_on_target _to_the_second>
<day>1</ day>
<hour _ti mne>00</ hour _ti me>
<m nute_tinme>21</mnute_tine>
<second_ti me>43</second_tine>
<tinme_zone_zul u>zZ</time_zone_zul u>
</day_tinme_on_target_to_the_second>
</time_on_target_gtgtloc>
<desi red_nean_poi nt _of _i npact _gtgtl oc>
<dnpi _utm.1 nmeter>
<utm grid_zone_desi gnation>11</utmgrid_zone_designation>
<utm grid_zone_hem sphere>N</utm grid_zone_hem sphere>
<utm grid_zone_row>39</utmggrid_zone_row>
<ut m 100000_ret er _squar e_r ow>25</ ut m 100000_net er _squar e_r ow>
<utm 1 neter_northing>350</utm_1_neter_northing>
<utm grid_zone_col um>5</utmgrid_zone_col um>
<ut m_100000_net er _squar e_col utm>28</ ut m_100000_net er _squar e_col uim>
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<utm 1l neter_easting>600</utm 1 neter_easting>
</dnpi _utm1l neter>
</ desi red_nean_poi nt _of _i mpact _gtgtl oc>
</ ground_target | ocati on>
</aircraft_m ssion_|l ocation_segnent>
</aircraft_nmi ssion_data_segnment>

<aircraft_m ssion_data_segnent >
<individual _aircraft_m ssion_data_segnent >
<i ndi vidual _aircraft_m ssion_dat a>
<nunber _of aircraft>1</nunber_of aircraft>
<type_of _aircraft>
<aircraft_type_and_nodel >F15</aircraft_type_and_nodel >
</type_of aircraft>
<aircraft_call _si gn>UNCLESAML3</aircraft _call _sign>
<primary_configuration_code>GBUl0</ primary_configurati on_code>
<secondary_configurati on_code></secondary_confi gurati on_code>
</individual _aircraft_m ssion_data>
</individual _aircraft_ni ssion_data_segnment >
<aircraft_m ssion_data>
<m ssi on_nunber >SAML3</ mi ssi on_nunber >
<primary_m ssion_type>I NT</primary_m ssi on_type>
<secondary_ni ssi on_type></secondary_ni ssion_type>
</aircraft_ni ssion_data>
<aircraft_m ssion_|l ocation_segnent>
<ground_target | ocati on>
<target _type>SAM S| TE</t arget type>
<target_priority>1lD</target_priority>
<pri mary_aternat e_desi gnator></primary_at er nat e_desi gnat or >
<time_on_target_gtgtloc>
<day_tine_on_target _to_the_second>
<day>1</day>
<hour _ti mne>00</ hour _ti me>
<m nute_tinme>21</mnmnute_tine>
<second_ti me>43</second_tine>
<tinme_zone_zul u>zZ</time_zone_zul u>
</day_tinme_on_target_to_the_second>
</time_on_target_gtgtloc>
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<desi red_nean_poi nt _of _i npact _gtgtl oc>
<dmpi _utm 1 neter>
<utm grid_zone_desi gnati on>11</utm gri d_zone_desi gnati on>
<utm grid_zone_hem sphere>N</utm grid_zone_hemn sphere>
<utmgrid_zone_row>39</utmgrid_zone_row>
<ut m 100000_net er _square_row>25</ ut m 100000_net er _square_r ow>
<utm 1 neter_northing>350</utm 1 _neter_northing>
<utm grid_zone_col um>5</utmggrid_zone_col um>
<ut m 100000_ret er _squar e_col utm>28</ ut m_100000_net er _squar e_col uim>
<utm 1l neter_easting>600</utm 1 neter_easting>
</dnpi _utm1l neter>
</ desi red_nean_poi nt _of _i mpact _gtgtl oc>
</ ground_target | ocati on>
</aircraft_m ssion_|l ocation_segnent >
</aircraft_nission_data_segnment>

</task_unit_and_l ocati on_segnent >
</service_tasked_segnent >
</tasked_country_segnent >

</ air_tasking_order>
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APPENDIX F. UNIT IDENTIFIER XSL STYLESHEET

<?xm version="1.0"?>
<l-- <xsl:stylesheet xmns:xsl="http://ww. wW3.0org/ TR WD-xsl"> --> <l-- Mcrosoft reference call -->
<xsl : styl esheet xm ns: xsl ="http://ww. w3. org/ 1999/ XSL/ Transform' version="1.0"> <!-- SAXON reference call -->

<1 - - XOOOKIIOIKIIIIKIKIIIKIIIKIIIKIKIIKIIIIKIKIIKIIIIKIKIIKIIIKIHKIKKIIKIIHKKKKK - - >
<l-- This style sheet is used to identify units tasked within an Air Tasking Oder (ATO.
The style sheet will output the units in an HTM. web page. Style sheet users will be:

1. Units assigned to a task force ==> units will use the style sheet to see if
they are tasked in ATO
2. Master Qperational Docunent (MOD) care takers ==> care takers will identify

units tasked and nodify the
MOD s general entity calls
for XML data for each unit

<xsl :tenpl ate nmatch="/">
<htm >

<xsl : appl y-tenpl at es/ >
</htm >

</ xsl : tenpl at e>

<xsl :tenpl ate match="air _taski ng_order">
<xsl : appl y-t enpl at es/ >
</ xsl :tenpl at e>

<xsl :tenpl ate natch="operation_identification_data"/>
<xsl :tenpl ate nat ch="exerci se_identification"/>

<xsl :tenpl ate mat ch="nessage_i dentification"/>

<xsl :tenpl ate match="effective_day_tine_franme"/>

<xsl:tenpl ate nmatch="tasked_country_segnent">
<xsl : appl y-tenpl at es/ >
</ xsl :tenpl at e>
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</ xsl

<xsl :tenpl ate nmatch="t asked_country"/>

<xsl :tenpl ate match="servi ce_t asked_segnent ">
<xsl : appl y-tenpl at es/ >
</ xsl :tenpl at e>

<xsl :tenpl ate mat ch="servi ce_t asked"/ >

<xsl:tenplate nmatch="task_unit_and_| ocati on_segnent">
<xsl : appl y-tenpl at es/ >
</ xsl :tenpl at e>

<xsl :tenpl ate match="tasked_unit_and_| ocati on">
<xsl : appl y-tenpl at es/ >
</ xsl : tenpl at e>

<xsl :tenpl ate match="t asked_unit _desi gnator">
<pP>
<xsl : val ue-of select="."/>
</ P>
</ xsl :tenpl at e>
<xsl:tenpl ate match="tasked_unit_I| ocati on_taskunit"/>

<xsl:tenplate nmatch="aircraft_m sion_data_segnent"/>
<xsl:tenpl ate match="i ndi vi dual _ai rcraft_ni ssi on_dat a_segnment"/>
<xsl :tenpl ate mat ch="i ndi vi dual _ai rcraft_mi ssion_data"/>
<xsl:tenplate match="aircraft_m ssion_data"/>
<xsl:tenplate nmatch="aircraft_m ssion_| ocati on_segnment"/>
<xsl :tenpl ate nat ch="ground_t arget _I| ocati on"/>
<xsl:tenplate match="target _type"/>
<xsl:tenplate match="target _priority"/>
<xsl:tenplate match="tine_on_target_gtgtloc"/>
<xsl :tenpl ate mat ch="desired_nean_poi nt_of i npact_gtgtloc"/>

styl esheet >
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<htm >
<P>101Al RCAV</ P>
<P>100TFW/ P>
<P>4TFW/ P>

</htm >
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APPENDIX H. AIR TASKING ORDER HEADER DATA DOCUMENT TYPE DEFINITION

<l-- Docunent Type Definition (DTD) for ato_header_data. This DIDwill be inported into
the Master (perational Document (MOD) with the use of entities within the MOD.

-->

<!-- <IELEMENT ato_header _data (operation_identification_data?, exercise_identification?, nessage_ identification?,

effective_day_tine_frame)> -->

< oo XXXXXXXXXXXXXXX XXX KXXXX XX KXX XXX KXX XXX K XXX XX KXXX XXX KXXXXXKKXXXKXK = = >
<!-- The following elenents are napped fromthe air_tasking_order -->
<P - - XXXXXXXXX XXX XXX XXX XXXXKXXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXXXXKX - = >

<! ELEMENT operation_identification_data (operation_codeword, plan_originator_and_nunber?, option_nicknane?,

secondary_option_ni cknane?) >
<! ELEMENT operati on_codeword (#PCDATA) >
<! ELEMENT pl an_ori gi nat or _and_nunber (#PCDATA) >
<! ELEMENT opti on_ni ckname (#PCDATA) >
<! ELEMENT secondary_opti on_ni cknane (#PCDATA) >
<! ELEMENT exercise_identification (exercise_nicknane,
<! ELEMENT exer ci se_ni cknanme (#PCDATA) >

exerci se_nmessage_addi ti onal _i dentifier?)>

<! ELEMENT exerci se_nessage_addi tional _identifier (#PCDATA) >

<! ELEMENT nessage_i dentification (nessage_text _format_identifier, originator, nessage_serial _nunber,
nont h_nane?, qualifier?, serial_nunber_of qualifier?)>
<! ELEMENT nessage_text_format _identifier (#PCDATA) >

<! ELEMENT ori gi nat or (#PCDATA) >
<! ELEMENT message_seri al _nunber (#PCDATA) >

<l-- nmonth_nanme is defined in section 2, Time/Date el enents -->

<! ELEMENT qualifier (#PCDATA)>
<! ELEMENT seri al _nunber_of _qualifier (#PCDATA)>

<! ELEMENT effective_day_tine_frame (beginning date tine_group, ending_date_time_group, as_of _date tine_group?)>
<! ELEMENT begi nning_date_tine_group (day, hour_tinme, mnute_tine, tinme_zone, nonth_nane, year)>
<l-- all children are defined in the MOD fromthe inported DID of unit_air_attack_plan -->
<! ELEMENT endi ng_date_tine_group (day, hour_tinme, mnute_tinme, tinme_zone, nonth_nane, year)>
<l-- all children are defined in the MDD fromthe inported DID of unit_air_attack _plan -->
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APPENDIX |. AIR TASKING ORDER HEADER DATA IN XML CREATED
FROM THE AIR TASKING ORDER

<?xm version="1.0" encoding="utf-8" ?>

<at o_header _dat a>
<operation_identification_data>
<oper ati on_codewor d>THESI S S| MPLE ATO</ oper at i on_codewor d>
</ operation_identification_data>
<message_i dentificati on>
<nmessage_text _format_identifier>ATO</ message_text_fornat _identifier>
<ori gi nat or >MJRRAY- QUI GLEY</ ori gi nat or >
<nmessage_seri al _nunber >0001</ nessage_seri al _nunber >
</ message_i dentificati on>
<effective_ day_tinme_frane>
<begi nni ng_dat e_t i me_gr oup>
<day>1</ day>
<hour _ti me>01</hour tine>
<m nut e_ti me>00</m nute_tinme>
<tinme_zone>Z</ti me_zone>
<mont h_name>JUNE</ nont h_nane>
<year >2000</ year >
</ begi nni ng_dat e_ti me_gr oup>
<endi ng_dat e_ti ne_gr oup>
<day>1</ day>
<hour _t i ne>23</ hour _ti me>
<m nute_time>59</mnute_tine>
<time_zone>Z</time_zone>
<nmont h_nane>JUNE</ nont h_name>
<year >2000</ year >
</ endi ng_dat e_ti ne_gr oup>
</effective_day_tinme_frane>

</ at o_header dat a>
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<?xn
<l--

<xsl
<xsl

<!--
<l--

<l--

<xsl

APPENDIX J. AIR TASKING ORDER HEADER DATA XSL STYLESHEET

versi on="1.0"?>
<xsl :styl esheet xm ns:xsl="http://ww. w3.org/ TR W-xsl"> --> <l-- Mcrosoft reference call -->
styl esheet xm ns: xsl ="http://wwv. w3. org/ 1999/ XSL/ Transform' version="1.0"> <I-- SAXON reference cal

out put nethod="xm"/>

XK CTXHIKIIIIIHIIIKIAIIHIIIIIIIHIIIIHIIIIIHIIOIIOOIHKIKIKNIANK - - >

This style sheet is used to create an XM. docunent that contains the ATO header data.
Style sheet users will be the Master Operational Docunment (MOD) care takers, which wll
inmport the data into the MOD via an external entity call. The ATO header data will be
stored in file ato_header_data. xnl -->
RKIKIIKIKIIIIIKIKIIIIIKIKIIIIIKKIIIIIKIIIIIIKIKHIIIIIKIKHIIIIIKIKIIIIIKIIIHIHKHKIKKKNK - - >

tenpl ate match="air _tasking_order">

<at o_header _dat a>
<xsl : appl y-t enpl at es/ >
</ at o_header dat a>

</ xsl

‘tenpl at e>

<xsl :tenpl ate nmatch="operation_identification_data">

<operation_identification_data>
<xsl : appl y-tenpl at es/ >
</ operation_identification_data>

</ xsl :tenpl at e>

<xsl : tenpl at e nat ch="operati on_codewor d">
<oper at i on_codewor d>
<xsl :val ue-of select="."/>
</ oper at i on_codewor d>
</ xsl : tenpl at e>

<xsl :tenpl ate match="pl an_ori gi nat or _and_nunber" >
<pl an_ori gi nat or _and_nunber >
<xsl : val ue-of select="."/>
</ pl an_ori gi nat or _and_nunber >
</ xsl : tenpl at e>

-->
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<xsl :tenpl ate nmat ch="opti on_ni cknane" >
<opti on_ni cknane>
<xsl :val ue-of select="."/>
</ opti on_ni cknane>
</ xsl :tenpl at e>

<xsl :tenpl at e mat ch="secondary_opti on_ni cknanme" >
<secondary_opti on_ni cknanme>
<xsl : val ue-of select="."/>
</ secondary_opti on_ni cknane>
</ xsl :tenpl at e>

<xsl:tenpl ate natch="exercise_identification">
<exercise_identification>
<xsl : appl y-tenpl at es/ >
</ exercise_identification>
</ xsl :tenpl at e>

<xsl :tenpl at e mat ch="exerci se_ni cknane" >
<exer ci se_ni ckname>
<xsl : val ue-of select="."/>
</ exer ci se_ni ckname>
</ xsl : tenpl at e>

<xsl : tenpl at e nat ch="exerci se_nessage_addi tional _identifier">
<exerci se_message_addi ti onal _i dentifier>
<xsl :val ue-of select="."/>
</ exerci se_nessage_addi ti onal _i dentifier>
</ xsl : tenpl at e>

<xsl :tenpl ate mat ch="nessage i dentificati on">
<nmessage_i denti ficati on>
<xsl : appl y-t enpl at es/ >
</ message_i denti ficati on>
</ xsl :tenpl at e>

<xsl :tenpl ate natch="message text_format_identifier">
<nmessage_text_fornat_identifier>
<xsl : val ue-of select="."/>
</ message_text_format_identifier>
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</ xsl : tenpl at e>

<xsl :tenpl ate match="ori gi nator">
<ori gi nat or >
<xsl : val ue-of select="."/>
</ ori gi nat or >
</ xsl : tenpl at e>

<xsl : tenpl at e nmat ch="nessage_seri al _nunber">
<message_seri al _nunber >
<xsl :val ue-of select="."/>
</ nessage_seri al _nunber >
</ xsl : tenpl at e>

<xsl :tenpl ate mat ch="rnont h_nane" >
<nmont h_name>
<xsl : val ue-of select="."/>
</ nont h_nane>
</ xsl : tenpl at e>

<xsl :tenplate match="qual ifier">
<qualifier>
<xsl : val ue-of select="."/>
</qualifier>
</ xsl :tenpl at e>

<xsl :tenpl ate natch="serial _nunber_of _qualifier">
<serial _nunmber_of qualifier>
<xsl : val ue-of select="."/>
</ serial _nunber_of _qualifier>
</ xsl :tenpl at e>

<xsl:tenplate match="effective_day_time_frane ">
<effective_day_tine_frane >
<xsl : appl y-tenpl at es/ >
</effective_day_time_frame >
</ xsl :tenpl at e>

<xsl : tenpl at e nat ch="begi nni ng_dat e_ti me_group" >
<begi nni ng_dat e_t i me_gr oup>
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<xsl : appl y-t enpl at es/ >

</ begi nni ng_dat e_t i me_gr oup>
</ xsl : tenpl at e>

<xsl :tenpl ate match="day">
<day>
<xsl : val ue-of select="."/>
</ day>
</ xsl :tenpl at e>

<xsl:tenpl ate nmat ch="hour_tinme">
<hour _ti ne>
<xsl : val ue-of select="."/>
</ hour _ti me>
</ xsl :tenpl at e>

<xsl:tenmplate match="m nute_tinme">
<m nute_ti ne>
<xsl :val ue-of select="."/>
</mnute_tinme>

</ xsl :tenpl at e>

<xsl :tenplate match="ti ne_zone">

<ti me_zone>
<xsl :val ue-of select="."/>
</time_zone>

</ xsl :tenpl at e>

<xsl :tenpl at e nmat ch="nont h_nane" >
<mont h_nane>
<xsl :val ue-of select="."/>
</ mont h_nane>

</ xsl :tenpl at e>

<xsl:tenpl ate match="year">
<year >
<xsl : val ue-of select="."/>
</year>

</ xsl :tenpl at e>
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<xsl :tenpl at e nat ch="endi ng_dat e_ti ne_group">
<endi ng_dat e_ti ne_gr oup>
<xsl : appl y-t enpl at es/ >
</ endi ng_date_ti ne_group>
</ xsl :tenpl at e>

<xsl :tenpl ate natch="day">
<day>
<xsl :val ue-of select="."/>
</ day>
</ xsl :tenpl at e>

<xsl :tenpl ate match="hour _ti ne">
<hour _ti me>
<xsl :val ue-of select="."/>
</ hour _ti me>
</ xsl :tenpl at e>

<xsl:tenplate match="mi nute_tinme">
<m nute_tinme>
<xsl : val ue-of select="."/>
</mnute_tinme>
</ xsl :tenpl at e>

<xsl:tenplate match="ti ne_zone">
<time_zone>
<xsl : val ue-of select="."/>
</tinme_zone>

</ xsl :tenpl at e>

<xsl:tenpl at e mat ch="nont h_nane">
<nont h_nane>
<xsl : val ue-of select="."/>
</ mont h_nane>

</ xsl :tenpl at e>

<xsl:tenplate natch="year">
<year >
<xsl :val ue-of select="."/>
</ year>

</ xsl :tenpl at e>
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<xsl :tenpl ate nmatch="t asked_country_segnent">
<xsl : appl y-tenpl at es sel ect ="xxx" node="xxx"/>
</ xsl :tenpl at e>

</ xsl : styl esheet >
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APPENDIX K. UNIT FLIGHT PLAN DOCUMENT TYPE DEFINITION

<! -- Docunent Type Definition (DTD) for unit_air_attack_plan. This DIDwll be inported in to
the Master Operational Document (MOD) with the use of entities within the MOD. This DID
will be used by every unit tasked within the Air Tasking Order (ATO when creating their
unit flight nmissions in an XML docunent. The DID has been separated into two sections.
The first section defines children elements with only one parent. The second section
defines elenents that are children with nultiple parent elenents. To refine section 2
further, section 2 will be subdivided into geographic |location elenments and tine/date

el ement s.
-->
<ae XXXXXXXXXXXXXOXOOKK XXX XXX XXX XXX XXX XXX XXX XXX XXX KKK KKK KKK XXX XX XXXXXXXXX XXX XX KKK - = >
<l-- DEBUGGE NG STATEMENTS. NOT | NTENDED FOR USE IN THE MOD - - >
<l-- <IDOCTYPE unit_air_attack_plan [ -->
<l-- <IELEMENT unit_air_attack_plan (country of the world, tasked_service, tasked unit_and_| ocation,
aircraft_m ssion_data _segnent) > -->
<I-- unit_air_attack_plan el ement nust be deleted or contained in coments before linking to the MDD -->
< oe XXX XXX XXX XXX KKK XXX XXXX XX XXX XXX XXX XXX KKK KX XXX XXX XXXXXXXX XXX XX XXX - = >
<P oo XXXXXXXXXXXX XXX XXX XXX KK KKK XX XXXXXXX XXX XXX XX XX XXX KKKK = = >
<l-- Section 1 of DID Children elenents with one parent -->
< ae XXXXXXXXXXXXX XXX XXX XXX KKK KKK KKK KKXXXXXXXXXXXXXXXXXXXXK = = >

<! ELEMENT country_of the_world (#PCDATA) >
<! ELEMENT t asked_servi ce (#PCDATA) >
<! ELEMENT tasked_unit_and_|l ocati on (tasked_unit_desi gnator, tasked_unit_| ocation_taskunit?,
aircraft_m ssion_data_segnent+) >
<! ELEMENT tasked_unit_desi gnat or (#PCDATA) >
<! ELEMENT tasked_unit_l ocation_taskunit (icao_base nane | place_nane | geographic_| ocation_|at_| ong_m nutes)

<!-- icao_base_nane defined in section 2, Geographic location elenments, Gher |ocation elenents -->
<!-- place_nane defined in section 2, CGeographic location elenents, Qther |ocation elenents -->
<! ELEMENT geographi c_| ocation_l at_long_m nutes (latitude_degrees, |atitudinal_hem sphere,
| ongi t ude_degrees, |ongitudinal _hem sphere, |atitude_m nute_angul ar, |ongitude_m nute_angular) >
<l-- all children are defined in section 2, Geographic location elenents, Latitude/Longitude |ocation
el enents -->
<I ELEMENT aircraft_m ssion_data_segnent (individual_aircraft_m ssion_data, ground_target_| ocation*,
m ssi on_routing_data) >
<! ELEMENT i ndi vi dual _ai rcraft_m ssion_data (nunber_of _aircraft, type_of _aircraft, aircraft_call_sign,
primary_configuration_code, secondary_configuration_code, m ssion_nunber, primary_m ssion_type,
secondary_m ssion_type) >
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<! ELEMENT nunber _of _aircraft (#PCDATA)>
<! ELEMENT type_of _aircraft (aircraft_type_and_nodel | aircraft_type and_nodel _other) >
<! ELEMENT aircraft_type_and_nodel (#PCDATA) >
<! ELEMENT ai rcraft_type_and_nodel _ot her (#PCDATA) >
< ELEMENT aircraft_call _sign (#PCDATA) >
<! ELEMENT prinmary_configurati on_code (#PCDATA) >
<! ELEMENT secondary_confi gurati on_code (#PCDATA) >
<! ELEMENT m ssi on_nunber (#PCDATA) >
<! ELEMENT primary_mi ssion_type (#PCDATA) >
<! ELEMENT secondary_m ssi on_type (#PCDATA) >
<! ELEMENT ground_target_|ocation (target_type, target_priority?, time_on_target_gtgtloc
desi red_mean_poi nt _of _i npact_gtgtloc) >
<! ELEMENT target type (#PCDATA) >
<l ELEMENT target _priority (#PCDATA)>
< ELEMENT tinme_on_target_gtgtloc (day_time_and_nonth_t asked_on_t ar get
day_tinme_on_target_to_the_second) >
<! ELEMENT day_tine_and_nonth_tasked_on_target (day, hour_time, mnute_tine, tinme_zone,
nont h_nane) >
<l-- all children are defined in section 2, Tine/Date el emrents -->

<! ELEMENT day_tine_on_target to _the_second (day, hour _time, mnute_tinme, second_tine,
time_zone_zulu) >
<l-- all children are defined in section 2, Tine/Date el emrents -->
<! ELEMENT desi red_mean_poi nt _of _i npact_gtgtloc (dnpi_lat_long_nminutes | dnpi_lat_| ong_seconds
dnpi _| at _| ong_deci seconds | dnpi _| at _| ong_centi seconds | dnpi _| at _| ong_t housandt hs_of _m nute
dnpi _| at _I ong_t en_t housandt hs_of _m nute) >
<! ELEMENT dnpi _l at_long_ninutes (latitude_degrees, |atitudinal _hem sphere, |ongitude_degrees,
| ongi tudi nal _hem sphere, |atitude_m nute_angul ar, |ongitude_m nute_angular) >
<l-- all children are defined in section 2, Geographic |location elenents, Latitude/Longitude
| ocation el enments -->
<! ELEMENT dnpi | at_| ong_seconds (| atitude_degrees, |atitudinal _hem sphere, |ongitude_degrees,
| ongi t udi nal _hem sphere, |atitude_m nute_angul ar, |ongitude_m nute_angul ar
| atitude_seconds_angul ar, |ongitude_seconds_angul ar) >
<l-- all children are defined in section 2, Geographic |ocation elenments, Latitude/Longitude
| ocation el enents -->
<! ELEMENT dnpi _| at _| ong_deci seconds (Il atitude_degrees, |atitudi nal _henisphere
| ongi t ude_degr ees, |ongitudinal _heni sphere, |atitude_ninute_angul ar, |ongitude_m nute_angul ar,
| atitude_deci seconds_angul ar, |ongitude_deci seconds_angul ar) >
<l-- all children are defined in section 2, Geographic |location elenments, Latitude/Longitude
| ocation el enments -->
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<! ELEMENT dnpi _| at _| ong_centi seconds (Il atitude_degrees, |atitudinal _hemn sphere,
| ongi t ude_degr ees, |ongitudinal _heni sphere, |atitude_ni nute_angul ar, |ongitude_m nute_angul ar,
| atitude_centi seconds_angul ar, |ongitude_centi seconds_angul ar) >
<l-- all children are defined in section 2, Geographic |location elenents, Latitude/Longitude
| ocation elenments -->
<! ELEMENT dnpi _| at _| ong_t housandt hs_of _m nute (I atitude_degrees, |atitude_m nute_angul ar,
deci mal, thousandth_of _mnute_of latitude, |atitudinal _hem sphere, |ongitude_degrees,
| ongi tude_m nut e_angul ar, deci mal, thousandth_of _m nute_of | ongitude, |ongitudinal _hem sphere)
>
<l-- all children are defined in section 2, Geographic |location elenents, Latitude/Longitude
| ocation el ements -->
<! ELEMENT dnpi _| at _| ong_ten_t housandths_of _nminute (latitude_degrees, |atitude_m nute_angul ar,
deci mal, ten_thousandth_of mnute_of latitude, |atitudinal _hem sphere, |ongitude_degrees,
| ongi tude_m nut e_angul ar, deci mal, ten_thousandth_of_m nute_of | ongitude,
| ongi t udi nal _heni sphere) >
<l-- all children are defined in section 2, Geographic |ocation elenments, Latitude/Longitude
| ocation el enents -->
<! ELEMENT dnpi _utm1_neter (utmgrid_zone_designation, utmgrid_zone_hem sphere,
utmgrid_zone_row, utm 100000 reter_square_row, utm21 neter_northing, utmgrid_zone_col um,
ut m 100000 _net er _square_colum, utm1l neter_easting) >
<l-- all children are defined in section 2, Geographic |location elenents, UM ocation el enents

>

<! ELEMENT mi ssion_routing_data ( day_tinme_and_nonth_of _start, day_tinme_and_nonth_of stop,
takeof f _position, route_field_group) >
<! ELEMENT day_time_and_nont h_of _start (day, hour_tine, mnute_time, tine_zone, nonth_nane) >

<l-- all children are defined in section 2, Tine/Date el enents -->
<I ELEMENT day_ti ne_and_nont h_of _stop (day, hour_time, mnute_time, tine_zone, nonth_name) >
<l-- all children are defined in section 2, Tinme/Date el enents -->

<! ELEMENT t akeof f _position ((takeoff_position_|lat_| ong_degrees | takeoff_position_|lat_long_mnutes |
takeoff_position_lat_|ong_seconds | takeoff_position_verified_|lat_|ong_degrees |
takeof f _position_verified_lat_long_mnutes | takeoff_position_verified_|lat_| ong_seconds |
t akeof f _positi on_utm 1000_neter | takeoff_position_utm 100 _neter | takeoff_position_utm10_neter
takeof f _position_utm1 neter), (takeoff_elevation_in_feet | takeoff_elevation_in_neters)) >
<! ELEMENT t akeof f _position_|lat_| ong_degrees (latitude_degrees, |atitudinal_hem sphere,
| ongi t ude_degr ees, | ongitudinal _heni sphere) >
<l-- all children are defined in section 2, Geographic l|ocation el enents,
Latitude/ Longi tude | ocation el ements -->
<! ELEMENT t akeof f_position_lat_| ong_mnutes (latitude_degrees, |atitudinal_hem sphere,
| ongi t ude_degrees, |ongitudinal _hem sphere, |atitude_m nute_angul ar,
| ongi tude_m nute_angul ar) >
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<l-- all children are defined in section 2, Geographic l|ocation el enents,
Latitude/ Longitude | ocation elenents -->

<! ELEMENT takeoff position_|lat_|ong seconds (latitude_degrees, |atitudinal_hem sphere,
| ongi t ude_degr ees, |ongitudinal _hem sphere, |atitude_m nute_angul ar,
| ongi tude_m nut e_angul ar, |atitude_seconds_angul ar, |ongitude_seconds_angul ar) >
<l-- all children are defined in section 2, CGeographic |ocation elenents,
Latitude/ Longitude | ocation elenents -->

<! ELEMENT t akeof f _position_verified_|at_| ong_degrees (latitude_degrees,
| atitudinal _hem sphere, |ongitude_degrees, |ongitudinal _hem sphere) >
<l-- all children are defined in section 2, Geographic location el enents,
Latitude/ Longitude | ocation elenents -->

<! ELEMENT t akeof f _position_verified_|lat_|ong_mnutes (latitude_degrees,
| atitudi nal _hem sphere, |ongitude_degrees, |ongitudinal _hem sphere,
| atitude_mi nute_angul ar, |ongitude_m nute_angul ar) >
<l-- all children are defined in section 2, Geographic |ocation el enents,
Latitude/ Longi tude | ocation el enents -->

<! ELEMENT t akeoff_position_verified_|at_|l ong_seconds (latitude_degrees,
| atitudinal _hem sphere, |ongitude_degrees, |ongitudinal _hem sphere,
| atitude_m nute_angul ar, |ongitude_ninute_angul ar, |atitude_seconds_angul ar,
| ongi t ude_seconds_angul ar) >

<l-- all children are defined in section 2, Geographic |ocation el enents,

Latitude/ Longi tude | ocation el ements -->
<! ELEMENT t akeoff _position_utm 1000 nmeter (utmgrid_zone_designation,
utmgrid_zone_heni sphere, utmgrid_zone_row, utm 100000_neter_square_row,
ut m 1000_net er_northi ng, utmgrid_zone_col um, utm 100000 _ret er _square_col um,
ut m 1000_net er _easting) >
<l-- all children are defined in section 2, Geographic location elenments, UM I ocation
elements -->

<! ELEMENT t akeof f _position_utm 100_neter (utmgrid_zone_desi gnati on,
utmgrid_zone_hemni sphere, utmgrid_zone_row, utm 100000_neter_square_row,
ut m 100_neter_northing, utmagrid_zone_col um, utm 100000_neter_square_col um,
ut m 100_net er _easting) >
<l-- all children are defined in section 2, Geographic location elenents, UM I ocation
elements -->

<! ELEMENT t akeof f_position_utm 10 _neter (utmgrid_zone_desi gnati on,
utmgrid_zone_heni sphere, utmgrid_zone_row, utm 100000_neter_square_row,
utm10_neter_northing, utmgrid_zone_col utm, utm 100000_neter_square_col um,
utm 10_neter _easting) >
<l-- all children are defined in section 2, Geographic l|ocation elements, UTM | ocation
elements -->

<! ELEMENT t akeof f_position_utm1 neter (utmgrid_zone_designation,
ut mgrid_zone_heni sphere, utmgrid_zone_row, utm 100000_neter_square_row,
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utm21 neter_northing, utmagrid_zone_colum, utm 100000_neter_square_col um,
utm21 neter_easting) >
<l-- all children are defined in section 2, Geographic location elenents, UM I ocation
el enents -->
<! ELEMENT t akeof f _el evation_i n_feet (#PCDATA)>
<! ELEMENT t akeof f _el evation_i n_meters (#PCDATA) >
<! ELEMENT route_field_group (route_point_route, tinme_of _position_route) >
<! ELEMENT route_point_route (point_and_altitude*) >
<! ELEMENT point_and_altitude ((route_point_|at_|ong_degrees | route_point_|at_|ong_m nutes
rout e_poi nt _| at_| ong_seconds | route_point_verified_|lat_|ong_degrees
route_point_verified_|lat_long _mnutes | route_point_verified_|at_Iong_seconds
route_point_utm 1000 _rmeter | route_point_utm 100_meter | route_point_utm 10 _neter
route_point_utm3l1 neter | route_point_georef_mnute | route_point_georef_centimnute
rout e_poi nt _abbrev_georef _nminute | route_point_abbrev_georef _centimnute | icao_base_nane),
(route_point_altitude_in_hundreds_of feet | route_point_altitude_in_neters)) >
<! ATTLI ST poi nt_and_al titude route_poi nt_nunber CDATA #REQU RED>
<! ELEMENT route_point_| at_| ong_degrees (latitude_degrees, |atitudi nal _hem sphere,
| ongi t ude_degr ees, | ongitudinal _heni sphere) >
<l-- all children are defined in section 2, Geographic |ocation el enments,
Latitude/ Longitude | ocation elenents -->
<! ELEMENT route_point_lat_long_mnutes (latitude_degrees, |atitudinal_heni sphere
| ongi t ude_degr ees, |ongitudinal _hem sphere, |atitude_m nute_angul ar,
| ongi tude_m nute_angul ar) >
<l-- all children are defined in section 2, Geographic l|ocation elenents,
Latitude/ Longitude | ocation elenents -->

<! ELEMENT route_point_| at_| ong_seconds (| atitude_degrees, |atitudi nal _hem sphere,
| ongi t ude_degr ees, |ongitudinal _hem sphere, |atitude_m nute_angul ar
| ongi tude_m nut e_angul ar, |atitude_seconds_angul ar, |ongitude_seconds_angul ar) >
<l-- all children are defined in section 2, Geographic |ocation el enments,
Latitude/ Longitude | ocation elenents -->
<! ELEMENT route_point_verified_|at_|ong_degrees (latitude_degrees, |atitudinal_heni sphere
| ongi t ude_degr ees, | ongitudinal _heni sphere) >
<l-- all children are defined in section 2, CGeographic |ocation el enents,
Latitude/ Longitude | ocation elenents -->
<! ELEMENT rout e_point_verified_|lat_|long_m nutes (latitude_degrees, |atitudinal_hemn sphere
| ongi t ude_degr ees, |ongitudinal _hem sphere, |atitude_m nute_angul ar
| ongi tude_m nute_angul ar) >
<l-- all children are defined in section 2, Geographic location el enments
Latitude/ Longitude | ocation elenents -->
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<

<! ELEMENT route_point_verified_|lat_|long_seconds (latitude_degrees, |atitudinal_heni sphere
| ongi t ude_degr ees, |ongitudinal _heni sphere, |atitude_m nute_angul ar
| ongi tude_m nute_angul ar, |atitude_seconds_angul ar, |ongitude_seconds_angul ar) >
<l-- all children are defined in section 2, Geographic l|ocation el enents,
Latitude/ Longitude | ocation elenents -->
<! ELEMENT route_poi nt_utm 1000_neter (utmgrid_zone_designation, utmgrid_zone_heni sphere
utmgrid_zone_row, utm 100000 neter_square_row, utm 1000 _neter_northing,
utmgrid_zone_col um, utm 100000_ret er _square_col utm, ut m 1000_neter _easting) >
<l-- all children are defined in section 2, Geographic |ocation elements, UTM | ocation
elements -->
<! ELEMENT rout e_poi nt _utm 100_meter (utmgrid_zone_designation, utmgrid_zone_hem sphere,
utmgrid_zone_row, utm 100000 reter_square_row, utm 100_neter_nort hing,
utmgrid_zone_col um, utm 100000 _neter_square_col um, utm 100 _neter _easting) >
<l-- all children are defined in section 2, Geographic location elenments, UM I ocation
el enents -->
<! ELEMENT route_point_utm 10 neter (utmgrid_zone_designati on, utmgrid_zone_heni sphere,
utmgrid_zone_row, utm 100000 neter_square_row, utm10_neter_northing
utmgrid_zone_col um, utm 100000 _ret er _square_col utm, utm 10 _neter_easting) >
<l-- all children are defined in section 2, Geographic l|ocation elements, UTM | ocation
elements -->
ELEMENT route_point_utm1 neter (utmagrid_zone_designation, utmgrid_zone_hem sphere,
utmgrid_zone_row, utm 100000 _rmeter_square_row, utm2l1 neter_northing, utmagrid_zone_col um,
ut m 100000 _net er _square_colum, utm 1l neter_easting) >
<l-- all children are defined in section 2, Geographic location elenments, UM I ocation
el enents -->
<! ELEMENT route_point_georef_mnute (fifteen_degree_quadril ateral _georef,
one_degree_quadril ateral _georef, mnute_easting_georef, mnute_northing_georef) >
<I-- all children are defined in section 2, Geographic |location el enments, Georeference
| ocation el enments -->

<! ELEMENT route_point_georef_centimnute (fifteen_degree_quadril ateral _georef,

one_degree_quadril ateral georef, mnute_easting _georef, mnute_northing_georef,
centim nut e_angul ar _easting, centim nute_angul ar_northing) >
<l-- all children are defined in section 2, Geographic |ocation el ements, Georeference
| ocation el ements -->

<! ELEMENT rout e_poi nt _abbrev_georef _mnute (fifteen_degree_quadril ateral _georef,
one_degree_quadril ateral _georef, mnute_easting_georef, mnute_northing_georef) >
<l-- all children are defined in section 2, Geographic |ocation el ements, Georeference
| ocation el enents -->
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<! ELEMENT rout e_poi nt _abbrev_georef_centinminute (fifteen_degree_quadril ateral _georef,
one_degree_quadril ateral _georef, nminute_easting_georef, mnute_northing_georef,
centim nute_angul ar_easting, centimnute_angul ar_northing) >

<l-- all children are defined in section 2, Geographic location el enments, Georeference
| ocation elenents -->
<!-- icao_base_nanme is defined in section 2, Geographic |location elements, G her |ocation

elements -->
<! ELEMENT route_point_altitude_i n_hundreds_of feet (#PCDATA) >
<! ELEMENT route_point_altitude_in_neters (#PCDATA) >
<! ELEMENT tine_of _position_route (cunulative_ato_time_in_seconds | position_day_tinme |
tine_at_position | verified_day_tinme_of _position | verified_nonth_day_time_at_transit_point)* >
<! ELEMENT curul ative_ato_tine_in_seconds (#PCDATA) >
<I ATTLI ST curul ative_ato_tine_in_seconds route_poi nt_nunber CDATA #REQUI RED>
<! ELEMENT position_day_tine (day, hour_time, mnute_tine, tinme_zone) >
<I ATTLI ST position_day_tine route_point_nunber CDATA #REQU RED>
<!-- all children are defined in section 2, Tinme/Date el enents -->
< ELEMENT tinme_at_position (hour_tine, mnute_tine) >
<! ATTLI ST tinme_at_position route_point_nunber CDATA #REQU RED>
<l-- all children are defined in section 2, Tinme/Date el enents -->
<! ELEMENT verified_day_tine_of _position (day, hour_tine, mnute_tine, tine_zone) >
<! ATTLI ST verified_day_time_of _position route_point_nunber CDATA #REQU RED>
<l-- all children are defined in section 2, Time/Date el enents -->
<! ELEMENT verified nonth_day tine_at_transit_point (day, hour_tine, mnute_time, tine_zone,
nont h_nane) >
<I ATTLI ST verified_nmonth_day_time_at _transit_point route_point_nunber CDATA #REQUI RED>

<l-- all children are defined in section 2, Tinme/Date el enents -->
< ae XXXXXXXXXXXXXXX XXX XXX KKK KKK KKK XX XX XXXXXXX XXX XXX XXX KKK KKKKK = = >
<l-- Section 2 of DID Children elments with rmultiple parents -->
<oe XXX XX XXX XXX KX XXX XXX XXX XXX XXX XXX XXX X XXX KKXKKK = = >
<!-- Ceographic |ocation elenments -->
<I-- Latitude/Longitude location elenments -->

<! ELEMENT | ati t ude_degrees (#PCDATA) >

<! ELEMENT | ati t udi nal _hem sphere (#PCDATA) >
<! ELEMENT | ongi t ude_degr ees (#PCDATA) >

<! ELEMENT | ongi t udi nal _hem sphere (#PCDATA) >
<! ELEMENT | ati tude_m nut e_angul ar (#PCDATA) >
<! ELEMENT | ongi t ude_m nut e_angul ar (#PCDATA) >
<! ELEMENT | ati t ude_seconds_angul ar (#PCDATA) >
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<! ELEMENT | ongi t ude_seconds_angul ar (#PCDATA) >

<! ELEMENT | ati t ude_deci seconds_angul ar (#PCDATA) >

<! ELEMENT | ongi t ude_deci seconds_angul ar (#PCDATA) >

<! ELEMENT | ati tude_centi seconds_angul ar (#PCDATA) >

<! ELEMENT | ongi t ude_centi seconds_angul ar (#PCDATA) >

<! ELEMENT deci nmal (#PCDATA) >

<! ELEMENT thousandth_of _m nute_of |atitude (#PCDATA) >

<! ELEMENT t housandt h_of _mi nut e_of _| ongi t ude (#PCDATA) >

<! ELEMENT ten_t housandt h_of _m nute_of | atitude (#PCDATA)>
<! ELEMENT ten_t housandt h_of _m nute_of | ongitude (#PCDATA) >

<l-- UMl ocation elenents -->

<! ELEMENT utm gri d_zone_desi gnati on (#PCDATA) >
<! ELEMENT utm gri d_zone_hem sphere (#PCDATA) >
<! ELEMENT utm gri d_zone_row (#PCDATA) >
<! ELEMENT ut m 100000_rret er _squar e_r ow (#PCDATA) >
<! ELEMENT ut m 1000_rret er _nort hi ng (#PCDATA) >
<! ELEMENT utm 100_net er _northi ng (#PCDATA) >
<! ELEMENT ut m 10_rret er _nort hi ng (#PCDATA) >
<IELEMENT utm 1 neter_northing (#PCDATA) >
<! ELEMENT utm grid_zone_col um (#PCDATA) >
<! ELEMENT ut m 100000_rret er _squar e_col unm ( #PCDATA) >
<! ELEMENT ut m 1000_rret er _easti ng (#PCDATA) >
<! ELEMENT ut m 100_rret er _easti ng (#PCDATA) >
<! ELEMENT utm 10_neter_easting (#PCDATA) >
<I ELEMENT utm 1_neter_easting (#PCDATA) >

<l-- Ceoreference location elenents -->

<! ELEMENT fifteen_degree_quadril ateral georef (#PCDATA) >
<! ELEMENT one_degree_quadril ateral _georef (#PCDATA) >

<! ELEMENT m nut e_easti ng_georef (#PCDATA) >

<! ELEMENT m nut e_nort hi ng_geor ef (#PCDATA) >

<! ELEMENT centi m nut e_angul ar _easti ng (#PCDATA) >

<l ELEMENT centi mi nut e_angul ar_nort hi ng (#PCDATA) >

<l-- Qher location elements -->
<! ELEMENT i cao_base_nane (#PCDATA) >
<! ELEMENT pl ace_nane (#PCDATA) >
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<l --

<! ELEMENT
<! ELEMENT
<! ELEMENT
<! ELEMENT
<! ELEMENT
<! ELEMENT
<! ELEMENT

Ti ne/ date el enents -->

day (#PCDATA) >

hour _ti nme (#PCDATA) >
mnute_time (#PCDATA) >
second_tinme (#PCDATA) >
time_zone_zul u (#PCDATA) >
ti me_zone (#PCDATA) >

nont h_nane (#PCDATA) >
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APPENDIX L. 10IAIRCAV FINAL UNIT FLIGHT PLAN IN XML

<?xm version="1.0" encodi ng="utf-8" ?>
<unit_air_attack_pl an>
<country_of _the_wor| d>USA</ country_of _the_worl d>
<t asked_ser vi ce>ARW</ t asked_servi ce>
<tasked_unit_and_| ocati on>
<t asked_uni t _desi gnat or >101Al RCAV</ t asked_uni t _desi gnat or >
<tasked_unit_| ocation_t askunit>
<pl ace_nanme>FT | RWN HELO Al RSTRI P</ pl ace_nane>
</tasked_unit_| ocation_taskunit>
</tasked_unit_and_| ocati on>
<aircraft_m ssion_dat a_segnent >
<i ndi vi dual _aircraft_m ssi on_dat a>
<nunber _of _ai rcraft>1</nunber_of _aircraft>
<type_of _aircraft>
<aircraft_type_and_nodel >APACHE</ ai rcraft_type_and_nodel >
</type_of _aircraft>
<aircraft_call _si gn>EARLYBI RD1</aircraft_call _sign>
<primary_confi gurati on_code>HELLFI RE</ pri mary_confi gurati on_code>
<secondary_confi gurati on_code/ >
</individual _aircraft_mni ssion_data>
<m ssi on_nunber >E\WRADARO1</ m ssi on_nunber >
<primary_m ssion_type>I NT</primary_m ssi on_t ype>
<secondary_m ssi on_type/ >
<ground_t ar get _| ocati on>
<target type>EARLY WARNI NG RADAR</ t ar get _t ype>
<target _priority>1D</target_priority>
<time_on_target_gtgtl oc>
<day_time_on_target_to_the_second>
<day>1</ day>
<hour _ti ne>1</ hour _ti me>
<m nute_tine>42</mnute_tine>
<second_ti ne>31</ second_ti ne>
<time_zone_zul u>Z</time_zone_zul u>
</day_time_on_target_to_the_second>
</tinme_on_target_gtgtl oc>
<desi red_mean_poi nt _of _i npact _gt gtl oc>
<dnpi _utm1 neter>
<utmgrid_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<utm gri d_zone_hem spher e>N</ ut m gri d_zone_hem spher e>
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<utmgrid_zone_row>39</ut m gri d_zone_r ow>
<ut m_100000_rret er _squar e_r ow>29</ ut m_ 100000_net er _squar e_r ow>
<utm 1 neter_northi ng>000</utm 1 neter_nort hi ng>
<utmgrid_zone_col um>5</ut mgri d_zone_col um>
<ut m_100000_rret er _squar e_col urm>11</ ut m 100000_rret er _squar e_col umm>
<utm 1 neter_easting>500</utm1_mneter_easti ng>
</dnpi _utm21 neter>
</ desi red_nean_poi nt _of _i npact _gt gt | oc>
</ ground_t arget _| ocati on>
<m ssi on_routing_dat a>
<day_ti ne_and_nont h_of _start>
<day>1</ day>
<hour _ti me>1</ hour _ti me>
<m nute_tinme>0</m nute_time>
<ti me_zone>Z</ti nme_zone>
<nont h_nanme>JUNE</ nont h_nane>
</day_tinme_and_nonth_of _start>
<day_ti ne_and_nont h_of _st op>
<day>1</ day>
<hour _ti me>2</ hour _ti me>
<m nute_tine>21</mnute_time>
<time_zone>Z</tine_zone>
<nmont h_nanme>JUNE</ nont h_nane>
</ day_ti me_and_nont h_of _st op>
<t akeof f _posi ti on>
<t akeof f _position_utm1 neter>
<utm gri d_zone_desi gnati on>11</ut m gri d_zone_desi gnati on>
<ut m gri d_zone_hemn spher e>N</ ut m gri d_zone_hem spher e>
<utmgrid_zone_row>39</ut m gri d_zone_r ow>
<ut m_100000_net er _squar e_r ow>05</ ut m_ 100000_n®et er _squar e_r ow>
<utm 1_neter_northi ng>500</utm 1_neter_nort hi ng>
<utmgrid_zone_col um>5</ut mgri d_zone_col um>
<ut m 100000_net er _squar e_col utm>59</ ut m 100000 _net er _squar e_col um>
<utm 1l neter_easting>000</utm1_neter_easting>
</takeof f_position_utm1 neter>
<t akeof f _el evation_i n_neters>0</takeoff el evation_in_neters>
</t akeof f _posi ti on>
<route_field_group>
<rout e_poi nt _r out e>
<poi nt _and_al ti tude route_poi nt_nunber="0">
<route_point_utml1 meter>
<utm grid_zone_desi gnati on>11</utm gri d_zone_desi gnati on>
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<ut m gri d_zone_heni spher e>N</ ut m gri d_zone_heni spher e>
<utmgrid_zone_row>39</utm gri d_zone_r ow>
<ut m 100000_net er _squar e_r ow>05</ ut m 100000_n®et er _squar e_r ow>
<utm 1_neter_northi ng>500</utm 1_nmeter_nort hi ng>
<utmgrid_zone_col um>5</ut mgri d_zone_col um>
<ut m 100000_net er _squar e_col utmm>59</ ut m 100000_rret er _squar e_col um>
<utm 1 meter_easting>000</utm1 neter_easting>
</route_point_utm1_reter>
<route_point_altitude_in_neters>174</route_point_altitude_i n_meters>
</ poi nt _and_al titude>
<poi nt _and_al titude route_point_nunber="1">
<route_point_utm1 meter>
<utmgrid_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<ut m gri d_zone_heni spher e>N</ ut m gri d_zone_heni spher e>
<utmgrid_zone_row>39</utm gri d_zone_r ow>
<ut m_100000_net er _squar e_r ow>05</ ut m 100000_net er _squar e_r ow>
<utm 1 meter_northi ng>500</utm 1_neter_nort hi ng>
<ut m gri d_zone_col um>5</ut m gri d_zone_col um>
<ut m _100000_net er _squar e_col utmm>59</ ut m 100000_rret er _squar e_col um>
<utm 1 meter_easting>000</utm1 neter_easting>
</route_point_utml1 neter>
<route_point_al titude_in_neters>183</route_point_altitude_i n_neters>
</ poi nt _and_al titude>
<poi nt _and_al titude route_poi nt_nunber="2">
<route_point_utm1 meter>
<utmgrid_zone_desi gnati on>11</utm gri d_zone_desi gnati on>
<ut m gri d_zone_heni spher e>N</ ut m gri d_zone_heni spher e>
<utmgrid_zone_row>39</ut m gri d_zone_r ow>
<ut m_100000_net er _squar e_r ow>06</ ut m 100000_net er _squar e_r ow>
<utm 1 meter_northi ng>000</utm 1 _neter_nort hi ng>
<ut m grid_zone_col um>5</ut m gri d_zone_col um>
<ut m _100000_net er _squar e_col utm>59</ ut m 100000_rret er _squar e_col um>
<utm 1 neter_easting>000</utm1_neter_easting>
</route_point_utm1 neter>
<route_point_altitude_in_neters>189</route_point_altitude_in_meters>
</ poi nt _and_al titude>
<poi nt _and_al ti tude route_point_nunber="3">
<route_point_utm1_reter>
<utm grid_zone_desi gnati on>11</utm gri d_zone_desi gnati on>
<utmgri d_zone_hem sphere>N</ ut m gri d_zone_hem sphere>
<utmgrid_zone_row>39</ut m gri d_zone_r ow>
<ut m_100000_net er _squar e_r ow>08</ ut m 100000_net er _squar e_r ow>
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<utm 1_net er _nort hi ng>000</utm 1_nmeter _nort hi ng>
<utmgrid_zone_col um>5</ut mgri d_zone_col um>
<ut m 100000_net er _squar e_col utm>59</ ut m 100000 _net er _squar e_col um>
<utm 1 meter_easting>000</utm1 neter_easting>
</route_point_utm1 neter>
<route_point_al titude_i n_neters>204</route_point_altitude_i n_nmeters>
</ poi nt _and_al titude>
<poi nt _and_al ti tude route_point_nunber="4">
<route_point_utm1 meter>
<utmgrid_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<ut m gri d_zone_heni spher e>N</ ut m gri d_zone_heni spher e>
<utmgrid_zone_row>39</utm gri d_zone_r ow>
<ut m 100000_net er _squar e_r ow>12</ ut m 100000_net er _squar e_r ow>
<utm 1_neter_nort hi ng>000</utm 1_rmeter_nort hi ng>
<utmgrid_zone_col um>5</ut mgri d_zone_col um>
<ut m 100000_net er _squar e_col utm>59</ ut m 100000_rret er _squar e_col um>
<utm 1 meter_easting>000</utm1 neter_easting>
</route_point_utm1_reter>
<route_point_altitude_i n_neters>210</route_point_altitude_i n_meters>
</ poi nt _and_al titude>
<poi nt _and_al ti tude route_poi nt_nunber="5">
<route_point_utm1 neter>
<utmgrid_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<ut m gri d_zone_heni spher e>N</ ut m gri d_zone_heni spher e>
<utmgrid_zone_row>39</utm gri d_zone_r ow>
<ut m_100000_net er _squar e_r ow>13</ ut m 100000_net er _squar e_r ow>
<utm 1_neter_nort hi ng>000</utm 1_reter_nort hi ng>
<ut m gri d_zone_col um>5</ut m gri d_zone_col um>
<ut m _100000_net er _squar e_col utm>59</ ut m 100000_rret er _squar e_col um>
<utm 1 meter_easting>000</utm1 neter_easting>
</route_point_utml1 neter>
<route_point_altitude_i n_neters>218</route_point_altitude_i n_meters>
</ poi nt _and_al titude>
<poi nt _and_al ti tude route_point_nunber="6">
<route_point_utm1 meter>
<utmgrid_zone_desi gnati on>11</utm gri d_zone_desi gnati on>
<ut m gri d_zone_heni spher e>N</ ut m gri d_zone_heni spher e>
<utmgrid_zone_row>39</ut m gri d_zone_r ow>
<ut m_100000_net er _squar e_r ow>14</ ut m 100000_net er _squar e_r ow>
<utm 1 meter_northi ng>000</utm 1 _neter_nort hi ng>
<ut m gri d_zone_col um>5</ut m gri d_zone_col um>
<ut m _100000_net er _squar e_col utm>59</ ut m 100000_rret er _squar e_col um>
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<utm 1 meter_easting>000</utm 1 _neter_easting>
</route_point_utm1 neter>
<rout e_poi nt _al titude_i n_met ers>224</route_point_altitude_i n_nmeters>
</ poi nt _and_al titude>
<poi nt _and_al titude route_point_nunber="7">
<route_point_utm1 meter>
<utmgrid_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<ut m gri d_zone_heni spher e>N</ ut m gri d_zone_heni spher e>
<utmgrid_zone_row>39</utm gri d_zone_r ow>
<ut m_100000_net er _squar e_r ow>15</ ut m 100000_net er _squar e_r ow>
<utm 1_neter _nort hi ng>000</utm 1_nmeter _nort hi ng>
<utmgrid_zone_col um>5</ut mgri d_zone_col um>
<ut m 100000_net er _squar e_col utm>59</ ut m 100000 _net er _squar e_col um>
<utm 1 meter_easting>000</utm1 neter_easting>
</route_point_utm1 neter>
<route_point_al titude_i n_neters>232</route_point_altitude_i n_nmeters>
</ poi nt _and_al titude>
<poi nt _and_al ti tude route_point_nunber="8">
<route_point_utm1 meter>
<utmgrid_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<utm gri d_zone_hemn spher e>N</ ut m gri d_zone_hem spher e>
<utmgrid_zone_row>39</ut m gri d_zone_r ow>
<ut m 100000_net er _squar e_r ow>16</ ut m 100000_n®et er _squar e_r ow>
<utm 1_neter_nort hi ng>000</utm 1_rmeter_nort hi ng>
<utmgrid_zone_col um>5</ut mgri d_zone_col um>
<ut m _100000_net er _squar e_col utm>59</ ut m 100000_nret er _squar e_col um>
<utm 1 meter_easting>000</utm1 neter_easting>
</route_point_utm1_reter>
<route_point_altitude_i n_neters>241</route_point_altitude_i n_meters>
</ poi nt _and_al titude>
<poi nt _and_al ti tude route_point_nunber="9">
<route_point_utm1 meter>
<utmgrid_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<ut m gri d_zone_heni spher e>N</ ut m gri d_zone_heni spher e>
<utmgrid_zone_row>39</utm gri d_zone_r ow>
<ut m _100000_net er _squar e_r ow>15</ ut m 100000_net er _squar e_r ow>
<utm 1_neter_nort hi ng>000</utm 1_reter_nort hi ng>
<ut m grid_zone_col um>5</ut m gri d_zone_col um>
<ut m _100000_net er _squar e_col utm>59</ ut m 100000_rret er _squar e_col um>
<utm 1 meter_easting>000</utm1 neter_easting>
</route_point_utml1 neter>
<route_point_al titude_i n_neters>250</route_point_altitude_in_meters>
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</ poi nt _and_al titude>
<poi nt _and_al titude route_poi nt_nunber="10">
<route_point_utml1l nmeter>
<ut m gri d_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<utm grid_zone_hem sphere>N</ ut m gri d_zone_hem sphere>
<utmgrid_zone_row>39</utmgri d_zone_r ow>
<ut m_100000_net er _squar e_r ow>18</ ut m 100000_net er _squar e_r ow>
<utm 1_neter _nort hi ng>000</utm 1_nmeter_nort hi ng>
<utmgrid_zone_col um>5</ut m gri d_zone_col um>
<ut m_100000_net er _squar e_col utm>59</ ut m 100000_nret er _squar e_col um>
<utm 1 meter_easting>000</utm 1 _neter_easting>
</route_point_utm1 neter>
<rout e_poi nt _al titude_i n_met ers>256</route_point_altitude_in_neters>
</ poi nt _and_al titude>
<poi nt _and_al titude route_poi nt_nunber="11">
<route_point_utm1 meter>
<utmgrid_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<ut m gri d_zone_heni spher e>N</ ut m gri d_zone_heni spher e>
<utmgrid_zone_row>39</utm gri d_zone_r ow>
<ut m_100000_net er _squar e_r ow>19</ ut m 100000_net er _squar e_r ow>
<utm 1_neter_nort hi ng>000</utm 1_neter_nort hi ng>
<utmgrid_zone_col um>5</ut mgri d_zone_col um>
<ut m 100000_net er _squar e_col utm>59</ ut m 100000 _net er _squar e_col um>
<utm 1 meter_easting>000</utm1 neter_easting>
</route_point_utm1 neter>
<route_point_altitude_i n_neters>271</route_point_altitude_i n_nmeters>
</ poi nt _and_al titude>
<poi nt _and_al ti tude route_point_nunber="12">
<route_point_utm1 meter>
<utmgrid_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<ut m gri d_zone_heni spher e>N</ ut m gri d_zone_heni spher e>
<utmgrid_zone_row>39</utm gri d_zone_r ow>
<ut m 100000_net er _squar e_r ow>20</ ut m 100000_n®et er _squar e_r ow>
<utm 1_neter_nort hi ng>000</utm 1_reter_nort hi ng>
<utmgrid_zone_col um>5</ut mgri d_zone_col um>
<ut m _100000_net er _squar e_col utmm>59</ ut m 100000_nret er _squar e_col um>
<utm 1 meter_easting>000</utm1 neter_easting>
</route_point_utm1_reter>
<route_point_altitude_i n_neters>284</route_point_altitude_i n_meters>
</ poi nt _and_al titude>
<poi nt _and_al ti tude route_point_nunber="13">
<route_point_utm1 meter>
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<ut m gri d_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<utm grid_zone_hem sphere>N</ ut m gri d_zone_hem sphere>
<utmgrid_zone_row>39</utmgrid_zone_row>
<ut m_100000_net er _squar e_r ow>21</ ut m 100000_n®et er _squar e_r ow>
<utm 1_net er _nort hi ng>000</utm 1_nmeter _nort hi ng>
<utmgrid_zone_col uim>5</ut m gri d_zone_col um>
<ut m_100000_net er _squar e_col utm>58</ ut m 100000_nret er _squar e_col umm>
<utm 1_neter_easti ng>000</utm 1_neter_easting>
</route_point_utm1 neter>
<route_point_altitude_in_neters>299</route_point_altitude_i n_neters>
</ poi nt _and_al titude>
<poi nt _and_al titude route_poi nt_nunber="14">
<route_point_utml1l nmeter>
<ut m gri d_zone_desi gnati on>11</utm gri d_zone_desi gnati on>
<utm gri d_zone_hem sphere>N</ ut m gri d_zone_hem sphere>
<utmgrid_zone_row>39</utmgri d_zone_r ow>
<ut m_100000_net er _squar e_r ow>22</ ut m 100000_net er _squar e_r ow>
<utm_1_neter _nort hi ng>200</utm 1_nmeter _nort hi ng>
<utmgrid_zone_col uim>5</ut m gri d_zone_col um>
<ut m_100000_net er _squar e_col utm>57</ ut m 100000_nret er _squar e_col umm>
<utm 1l neter_easting>000</utm1_neter_easting>
</route_point_utm1 neter>
<route_point_altitude_in_neters>314</route_point_altitude_in_neters>
</ poi nt _and_al titude>
<poi nt _and_al titude route_poi nt_nunber="15">
<route_point_utm1 meter>
<ut m gri d_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<ut m gri d_zone_heni spher e>N</ ut m gri d_zone_heni spher e>
<utmgrid_zone_row>39</utm gri d_zone_r ow>
<ut m_100000_net er _squar e_r ow>23</ ut m 100000_n®et er _squar e_r ow>
<utm 1_neter _nort hi ng>000</utm 1_neter_nort hi ng>
<utmgrid_zone_col uim>5</ut m gri d_zone_col um>
<ut m 100000_net er _squar e_col utm>56</ ut m 100000 _net er _squar e_col um>
<utm_ 1 meter_easting>000</utm1 neter_easting>
</route_point_utm1 neter>
<route_point_al titude_i n_neters>323</route_point_altitude_in_nmeters>
</ poi nt _and_al titude>
<poi nt _and_al ti tude route_point_nunber="16">
<route_point_utm1 meter>
<utmgrid_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<ut m gri d_zone_heni spher e>N</ ut m gri d_zone_heni spher e>
<utmgrid_zone_row>39</utm gri d_zone_r ow>
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<ut m_100000_net er _squar e_r ow>24</ ut m 100000_net er _squar e_r ow>
<utm 1_net er _nort hi ng>000</utm 1_nmeter _nort hi ng>
<utmgrid_zone_col um>5</utmgrid_zone_col um>
<ut m_100000_net er _squar e_col utm>55</ ut m 100000_nret er _squar e_col umm>
<utm 1_neter_easti ng>000</utm 1_neter_easting>
</route_point_utm1 neter>
<route_point_altitude_in_neters>329</route_point_altitude_i n_neters>
</ point_and_al titude>
<poi nt _and_al titude route_poi nt_nunber="17">
<route_point_utml1l neter>
<ut m gri d_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<utm grid_zone_hem sphere>N</ ut m gri d_zone_hem sphere>
<utmgrid_zone_row>39</utmgrid_zone_row>
<ut m_100000_net er _squar e_r ow>25</ ut m_ 100000_n®et er _squar e_r ow>
<utm 1_net er _nort hi ng>000</utm 1_nmeter _nort hi ng>
<utmgrid_zone_col uim>5</ut m gri d_zone_col um>
<ut m_100000_net er _squar e_col utm>54</ ut m 100000_net er _squar e_col um>
<utm 1_neter_easti ng>000</utm 1_neter_easting>
</route_point_utm1 neter>
<route_point_altitude_in_neters>338</route_point_altitude_in_neters>
</ poi nt _and_al titude>
<poi nt _and_al titude route_poi nt _nunber="18">
<route_point_utml1l neter>
<ut m gri d_zone_desi gnati on>11</utm gri d_zone_desi gnati on>
<utm grid_zone_hem sphere>N</ ut m gri d_zone_hem sphere>
<utmgrid_zone_row>39</utmgri d_zone_r ow>
<ut m_100000_net er _squar e_r ow>26</ ut m 100000_net er _squar e_r ow>
<utm 1_neter _nort hi ng>000</utm 1_nmeter_nort hi ng>
<utmgrid_zone_col uim>5</ut m gri d_zone_col um>
<ut m_100000_net er _squar e_col utm>52</ ut m 100000_net er _squar e_col umm>
<utm_ 1 meter_easting>000</utm 1 _neter_easting>
</route_point_utm1 neter>
<rout e_poi nt _al titude_i n_met ers>348</route_point_altitude_in_neters>
</ poi nt _and_al titude>
<poi nt _and_al titude route_poi nt_nunber="19">
<route_point_utm1 meter>
<ut m gri d_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<ut m gri d_zone_heni spher e>N</ ut m gri d_zone_heni spher e>
<utmgrid_zone_row>39</utm gri d_zone_r ow>
<ut m_100000_net er _squar e_r ow>27</ ut m 100000_n®et er _squar e_r ow>
<utm 1_net er _nort hi ng>000</utm 1_nmeter _nort hi ng>
<utmgrid_zone_col uim>5</ut m gri d_zone_col um>
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<ut m_100000_net er _squar e_col utm>50</ ut m 100000_nret er _squar e_col umm>
<utm 1_neter_easti ng>000</utm 1_neter_easting>
</route_point_utm1 neter>
<route_point_altitude_in_neters>352</route_point_altitude_i n_neters>
</ poi nt _and_al titude>
<poi nt _and_al titude route_poi nt_nunber="20">
<route_point_utml1l neter>
<ut m gri d_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<utm gri d_zone_hem sphere>N</ ut m gri d_zone_hem sphere>
<utmgrid_zone_row>39</utmgri d_zone_r ow>
<ut m_100000_net er _squar e_r ow>28</ ut m 100000_net er _squar e_r ow>
<utm 1_net er _nort hi ng>000</utm 1_nmeter _nort hi ng>
<utmgrid_zone_col um>5</utmgrid_zone_col um>
<ut m_100000_net er _squar e_col utm>49</ ut m 100000_nret er _squar e_col umm>
<utm 1_neter_easti ng>000</utm 1_neter_easting>
</route_point_utm1 neter>
<route_point_altitude_in_neters>358</route_point_altitude_in_neters>
</ point_and_al titude>
<poi nt _and_al titude route_poi nt_nunber="21">
<route_point_utml1l nmeter>
<utm gri d_zone_desi gnati on>11</ut m gri d_zone_desi gnati on>
<ut m gri d_zone_hem sphere>N</ ut m gri d_zone_hem sphere>
<utmgrid_zone_row>39</utmgrid_zone_row>
<ut m_100000_net er _squar e_r ow>28</ ut m_ 100000_n®et er _squar e_r ow>
<utm 1_net er _nort hi ng>000</utm 1_rmeter _nort hi ng>
<utmgrid_zone_col uim>5</ut mgri d_zone_col um>
<ut m_100000_net er _squar e_col utm>48</ ut m 100000_nret er _squar e_col umm>
<utm 1_neter_easti ng>000</utm 1_neter_easting>
</route_point_utm1 neter>
<route_point_altitude_in_neters>340</route_point_altitude_i n_neters>
</ poi nt _and_al titude>
<poi nt _and_al titude route_poi nt_nunber="22">
<route_point_utml1l nmeter>
<ut m gri d_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<utm gri d_zone_hem sphere>N</ ut m gri d_zone_hem sphere>
<utmgrid_zone_row>39</utmgri d_zone_r ow>
<ut m_100000_net er _squar e_r ow>28</ ut m 100000_n®et er _squar e_r ow>
<utm 1_neter _nort hi ng>000</utm 1_nmeter_nort hi ng>
<utmgrid_zone_col uim>5</ut m gri d_zone_col um>
<ut m_100000_net er _squar e_col utm>47</ ut m 100000_nret er _squar e_col um>
<utm 1 meter_easting>000</utm 1 _neter_easting>
</route_point_utm1 neter>
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<route_point_altitude_i n_neters>335</route_point_altitude_i n_neters>
</ poi nt _and_al titude>
<poi nt _and_al ti tude route_poi nt _nunber="23">
<route_point_utml1 nmeter>
<utmgrid_zone_desi gnati on>11</utm gri d_zone_desi gnati on>
<utm gri d_zone_hem sphere>N</ ut m gri d_zone_hem sphere>
<utmgrid_zone_row>39</utmgri d_zone_r ow>
<ut m_100000_net er _squar e_r ow>28</ ut m 100000_net er _squar e_r ow>
<utm1 meter_northi ng>000</utm 1_neter_nort hi ng>
<utmgrid_zone_col um>5</utmgri d_zone_col um>
<ut m_100000_net er _squar e_col utm>46</ ut m 100000_nret er _squar e_col umm>
<utm 1_neter_easti ng>000</utm 1_neter_easting>
</route_point_utm1 neter>
<route_point_altitude_in_neters>332</route_point_altitude_i n_neters>
</ poi nt _and_al titude>
<poi nt _and_al titude route_poi nt_nunber ="24">
<route_point_utml1 neter>
<ut m gri d_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<utm gri d_zone_hem sphere>N</ ut m gri d_zone_hem sphere>
<utmgrid_zone_row>39</utmgri d_zone_r ow>
<ut m_100000_nret er _squar e_r ow>28</ ut m_100000_n®et er _squar e_r ow>
<utm 1_net er _nort hi ng>000</ut m 1_nmeter _nort hi ng>
<utmgrid_zone_col um>5</utmgrid_zone_col um>
<ut m_100000_net er _squar e_col utm>40</ ut m_100000_nret er _squar e_col umm>
<utm 1_neter_easti ng>000</utm 1_neter_easting>
</route_point_utm1 neter>
<route_point_altitude_in_neters>328</route_point_altitude_i n_neters>
</ point_and_al titude>
<poi nt _and_al titude route_poi nt _nunber="25">
<route_point_utml1 nmeter>
<ut m gri d_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<utm gri d_zone_hem sphere>N</ ut m gri d_zone_hem sphere>
<utmgrid_zone_row>39</utmgrid_zone_row>
<ut m_100000_net er _squar e_r ow>28</ ut m 100000_n®et er _squar e_r ow>
<utm 1_net er _nort hi ng>000</utm 1_nmeter _nort hi ng>
<utmgrid_zone_col uim>5</ut mgri d_zone_col um>
<ut m_100000_net er _squar e_col utm>37</ ut m 100000_nret er _squar e_col umm>
<utm 1_neter_easti ng>000</utm 1_neter_easting>
</route_point_utm1 neter>
<route_point_altitude_in_neters>332</route_point_altitude_i n_neters>
</ poi nt _and_al titude>
<poi nt _and_al titude route_poi nt_nunber="26">
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<route_point_utml1 meter>
<utmgrid_zone_desi gnati on>11</utm gri d_zone_desi gnati on>
<utmgrid_zone_hem sphere>N</ utmgri d_zone_hem sphere>
<utmgrid_zone_row>39</ut m gri d_zone_r ow>
<ut m_100000_net er _squar e_r ow>27</ ut m 100000_net er _squar e_r ow>
<utm 1 meter_northi ng>000</utm1_neter_nort hi ng>
<utmgrid_zone_col um>5</utmgri d_zone_col um>
<ut m_100000_net er _squar e_col utm>37</ ut m 100000_rret er _squar e_col umm>
<utm 1 meter_easting>000</utm1_neter_easting>
</route_point_utm1 neter>
<route_point_altitude_in_neters>341</route_point_altitude_i n_neters>
</ poi nt _and_al titude>
<poi nt _and_al ti tude route_poi nt _nunber="27">
<route_point_utml1 nmeter>
<utmgrid_zone_desi gnati on>11</utm gri d_zone_desi gnati on>
<ut m gri d_zone_hem sphere>N</ ut m gri d_zone_hem sphere>
<utmgrid_zone_row>39</utmgri d_zone_r ow>
<ut m_100000_net er _squar e_r ow>27</ ut m_ 100000_net er _squar e_r ow>
<utm1 meter_northi ng>000</utm 1_neter_nort hi ng>
<utmgrid_zone_col um>5</utmgri d_zone_col um>
<ut m_100000_net er _squar e_col utm>33</ ut m 100000_nret er _squar e_col um>
<utm 1_neter_easti ng>000</utm 1_neter_easting>
</route_point_utml1 neter>
<route_point_altitude_in_neters>348</route_point_altitude_i n_neters>
</ poi nt _and_al titude>
<poi nt _and_al titude route_poi nt_nunber="28">
<route_point_utml1 nmeter>
<ut m gri d_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<utm gri d_zone_hem sphere>N</ ut m gri d_zone_hem sphere>
<utmgrid_zone_row>39</utmgri d_zone_r ow>
<ut m_100000_net er _squar e_r ow>27</ ut m_ 100000_n®et er _squar e_r ow>
<utm1 meter_northi ng>000</utm 1_neter_nort hi ng>
<utmgrid_zone_col um>5</utmgrid_zone_col um>
<ut m_100000_net er _squar e_col utm>32</ ut m 100000_nret er _squar e_col umm>
<utm 1_neter_easti ng>000</utm 1_neter_easting>
</route_point_utm1 neter>
<route_point_altitude_in_neters>375</route_point_altitude_i n_neters>
</ point_and_al titude>
<poi nt _and_al titude route_poi nt_nunber="29">
<route_point_utml1 neter>
<ut m gri d_zone_desi gnati on>11</utm gri d_zone_desi gnati on>
<utm gri d_zone_hem spher e>N</ ut m gri d_zone_hem sphere>
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<utmgrid_zone_row>39</ut m gri d_zone_r ow>
<ut m_100000_net er _squar e_r ow>27</ ut m 100000_net er _squar e_r ow>
<utm 1 meter_northi ng>000</utm 1 neter_nort hing>
<utmgrid_zone_col um>5</utmgri d_zone_col um>
<ut m_100000_net er _squar e_col utm>31</ ut m 100000_rret er _squar e_col um>
<utm 1 meter_easting>000</utm 1 neter_easting>
</route_point_utm1 neter>
<rout e_poi nt _al titude_i n_met er s>384</rout e_poi nt_al titude_i n_meters>
</ poi nt _and_al titude>
<poi nt _and_al titude route_poi nt _nunber="30">
<route_point_utml1 meter>
<utmgrid_zone_desi gnati on>11</utm gri d_zone_desi gnati on>
<utmgrid_zone_hem sphere>N</ ut m gri d_zone_hem sphere>
<utmgrid_zone_row>39</ut m gri d_zone_r ow>
<ut m_100000_net er _squar e_r ow>27</ ut m 100000_net er _squar e_r ow>
<utm 1 meter_northi ng>000</utm 1_neter_nort hi ng>
<utmgrid_zone_col um>5</utmgri d_zone_col um>
<ut m_100000_net er _squar e_col utm>30</ ut m 100000_rret er _squar e_col umm>
<utm 1 meter_easting>000</utm 1 neter_easting>
</route_point_utm1 neter>
<route_point_altitude_in_neters>375</route_point_altitude_i n_nmeters>
</ poi nt _and_al titude>
<poi nt _and_al ti tude route_poi nt _nunber="31">
<route_point_utml1 nmeter>
<utmgrid_zone_desi gnati on>11</utm gri d_zone_desi gnati on>
<utm gri d_zone_hem sphere>N</ ut m gri d_zone_hem sphere>
<utmgrid_zone_row>39</ut m gri d_zone_r ow>
<ut m_100000_net er _squar e_r ow>27</ ut m 100000_net er _squar e_r ow>
<utm.1 meter_northi ng>000</utm 1_neter_nort hi ng>
<utmgrid_zone_col um>5</utmgri d_zone_col um>
<ut m_100000_net er _squar e_col utm>29</ ut m 100000_nret er _squar e_col umm>
<utm 1l meter_easting>000</utm 1 neter_easting>
</route_point_utm1 neter>
<route_point_altitude_in_neters>354</route_point_altitude_i n_neters>
</ poi nt _and_al titude>
<poi nt _and_al titude route_poi nt_nunber="32">
<route_point_utml1l nmeter>
<ut m gri d_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<utm gri d_zone_hem spher e>N</ ut m gri d_zone_hem sphere>
<utmgrid_zone_row>39</utmgri d_zone_r ow>
<ut m_100000_net er _squar e_r ow>27</ ut m_ 100000_net er _squar e_r ow>
<utm1 meter_northi ng>000</utm 1_neter_nort hi ng>
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<ut m gri d_zone_col um>5</ut m gri d_zone_col um>
<ut m_100000_net er _squar e_col utm>26</ ut m 100000_rret er _squar e_col um>
<utm 1 neter_easting>000</utm 1 _neter_easting>
</route_point_utm1 neter>
<route_point_altitude_i n_neters>354</route_point_altitude_i n_meters>
</ poi nt _and_al titude>
<poi nt _and_al titude route_poi nt _nunber="33">
<route_point _utm1_reter>
<utmgrid_zone_desi gnati on>11</utm gri d_zone_desi gnati on>
<utmgrid_zone_hem sphere>N</ ut m gri d_zone_hem sphere>
<utmgrid_zone_row>39</ut m gri d_zone_r ow>
<ut m_100000_net er _squar e_r ow>27</ ut m 100000_net er _squar e_r ow>
<utm 1 meter_northi ng>000</utm 1 neter_nort hing>
<utmgrid_zone_col um>5</ut mgri d_zone_col um>
<ut m_100000_net er _squar e_col utm>24</ ut m 100000_rret er _squar e_col um>
<utm 1 meter_easting>000</utm 1 neter_easting>
</route_point_utm1 neter>
<rout e_poi nt _al titude_i n_met er s>366</rout e_poi nt_al titude_i n_meters>
</ poi nt _and_al titude>
<poi nt _and_al titude route_poi nt _nunber="34">
<route_point_utml1l neter>
<ut m grid_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<utmgrid_zone_hem sphere>N</ utm gri d_zone_hem sphere>
<utmgrid_zone_row>39</ut m gri d_zone_r ow>
<ut m_100000_net er _squar e_r ow>27</ ut m 100000_net er _squar e_r ow>
<utm 1 meter_northi ng>000</utm 1_neter_nort hi ng>
<utmgrid_zone_col um>5</ut mgri d_zone_col um>
<ut m_100000_net er _squar e_col utm>23</ ut m 100000_rret er _squar e_col umm>
<utm 1 meter_easting>000</utm 1 neter_easting>
</route_point_utm1 neter>
<route_point_altitude_i n_neters>357</route_point_altitude_i n_neters>
</ poi nt _and_al titude>
<poi nt _and_al titude route_poi nt _nunber="35">
<route_point_utml1l nmeter>
<utmgrid_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<ut m gri d_zone_hem sphere>N</ ut m gri d_zone_hem sphere>
<utmgrid_zone_row>39</ut m gri d_zone_r ow>
<ut m_100000_net er _squar e_r ow>27</ ut m 100000_net er _squar e_r ow>
<utm1 meter_northi ng>000</utm 1_neter_nort hi ng>
<utmgrid_zone_col um>5</utmgri d_zone_col um>
<ut m_100000_net er _squar e_col utm>22</ ut m 100000_nret er _squar e_col umm>
<utm 1 meter_easting>000</utm1_neter_easting>
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</route_point_utml1 neter>
<route_point_altitude_i n_neters>314</route_point_altitude_i n_meters>
</ poi nt _and_al titude>
<poi nt _and_al ti tude route_poi nt_nunber="36">
<route_point_utm1 meter>
<utmgrid_zone_desi gnati on>11</utm gri d_zone_desi gnati on>
<utmgrid_zone_hem sphere>N</ ut m gri d_zone_hem sphere>
<utmgrid_zone_row>39</ut m gri d_zone_r ow>
<ut m_100000_net er _squar e_r ow>28</ ut m 100000_net er _squar e_r ow>
<utm 1 meter_northi ng>000</utm 1 _neter_nort hing>
<ut m grid_zone_col um>5</utm gri d_zone_col um>
<ut m_100000_net er _squar e_col utm>20</ ut m 100000_rret er _squar e_col umm>
<utm 1 neter_easting>000</utm 1 _neter_easting>
</route_point_utm1 neter>
<route_point_altitude_i n_neters>314</route_point_altitude_i n_meters>
</ poi nt _and_al titude>
<poi nt _and_al titude route_poi nt _nunber="37">
<route_point _utm1_reter>
<utmgrid_zone_desi gnati on>11</utm gri d_zone_desi gnati on>
<utmgrid_zone_hem sphere>N</ ut m gri d_zone_hem sphere>
<utmgrid_zone_row>39</ut m gri d_zone_r ow>
<ut m_100000_ret er _squar e_r ow>29</ ut m_ 100000_n®et er _squar e_r ow>
<utm 1 neter_northi ng>000</utm 1 neter_nort hi ng>
<utmgrid_zone_col um>5</utmgri d_zone_col um>
<ut m_100000_net er _squar e_col utm>18</ ut m 100000_rret er _squar e_col um>
<utm 1l meter_easting>000</utm 1 neter_easting>
</route_point_utm1 neter>
<rout e_poi nt _al titude_i n_met ers>332</rout e_poi nt_al titude_i n_meters>
</ poi nt _and_al titude>
<poi nt _and_al titude route_poi nt _nunber="38">
<route_point_utml1 meter>
<utmgrid_zone_desi gnati on>11</utm gri d_zone_desi gnati on>
<utmgrid_zone_hem sphere>N</ utmgri d_zone_hem sphere>
<utmgrid_zone_row>39</ut m gri d_zone_r ow>
<ut m_100000_net er _squar e_r ow>30</ ut m 100000_net er _squar e_r ow>
<utm 1 meter_northi ng>000</utm1_neter_nort hi ng>
<utmgrid_zone_col um>5</utmgri d_zone_col um>
<ut m_100000_net er _squar e_col utm>17</ ut m 100000_rret er _squar e_col umm>
<utm 1 meter_easting>500</utm1_neter_easting>
</route_point_utm1 neter>
<route_point_altitude_in_neters>341</route_point_altitude_i n_neters>
</ poi nt _and_al titude>
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<poi nt _and_al ti tude route_poi nt_nunber="39">
<route_point_utm1 meter>
<utmgrid_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<ut m gri d_zone_heni spher e>N</ ut m gri d_zone_heni spher e>
<utmgrid_zone_row>39</utm gri d_zone_r ow>
<ut m_100000_net er _squar e_r ow>30</ ut m 100000_net er _squar e_r ow>
<utm 1 meter_northi ng>000</utm 1 _neter_nort hing>
<ut m grid_zone_col um>5</ut m gri d_zone_col um>
<ut m _100000_net er _squar e_col utm>16</ ut m 100000_rret er _squar e_col um>
<utm 1 meter_easting>000</utm1 neter_easting>
</route_point_utm1 neter>
<route_point_altitude_i n_neters>351</route_point_altitude_in_meters>
</ poi nt _and_al titude>
<poi nt _and_al ti tude route_point_nunber="40">
<route_point_utm1 meter>
<utmgrid_zone_desi gnati on>11</utm gri d_zone_desi gnati on>
<utmgri d_zone_hem sphere>N</ ut m gri d_zone_hem sphere>
<utmgrid_zone_row>39</ut m gri d_zone_r ow>
<ut m_100000_net er _squar e_r ow>30</ ut m 100000_net er _squar e_r ow>
<utm 1 meter_northi ng>000</utm 1 _neter_nort hi ng>
<utmgrid_zone_col um>5</utmgri d_zone_col um>
<ut m_100000_net er _squar e_col utm>15</ ut m 100000_nret er _squar e_col um>
<utm 1l neter_easting>000</utm1 neter_easting>
</route_point_utm1 neter>
<route_point_altitude_i n_neters>363</route_point_altitude_in_meters>
</ poi nt _and_al titude>
<poi nt _and_al titude route_poi nt _nunber="41">
<route_point _utm1_reter>
<utmgrid_zone_desi gnati on>11</utm gri d_zone_desi gnati on>
<utmgri d_zone_hem sphere>N</ ut m gri d_zone_hem sphere>
<utmgrid_zone_row>39</ut m gri d_zone_r ow>
<ut m_100000_net er _squar e_r ow>30</ ut m 100000_net er _squar e_r ow>
<utm 1 meter_northi ng>000</utm 1 neter_nort hing>
<utmgrid_zone_col um>5</utmgri d_zone_col um>
<ut m_100000_net er _squar e_col utmm>14</ ut m 100000_rret er _squar e_col um>
<utm 1 meter_easting>000</utm 1 neter_easting>
</route_point_utm1 neter>
<rout e_poi nt _al titude_i n_met er s>369</rout e_poi nt_al titude_i n_meters>
</ poi nt _and_al titude>
<poi nt _and_al titude route_poi nt _nunber="42">
<route_point_utml1 meter>
<utm grid_zone_desi gnati on>11</utm gri d_zone_desi gnati on>
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<ut m gri d_zone_heni spher e>N</ ut m gri d_zone_heni spher e>
<utmgrid_zone_row>39</utm gri d_zone_r ow>
<ut m 100000_net er _squar e_r ow>30</ ut m 100000_n®et er _squar e_r ow>
<utm 1_neter_northi ng>000</utm 1_reter_nort hi ng>
<utmgrid_zone_col um>5</ut mgri d_zone_col um>
<ut m 100000_net er _squar e_col utm>13</ ut m 100000_rret er _squar e_col um>
<utm 1 meter_easting>000</utm1 neter_easting>
</route_point_utm1_reter>
<route_point_altitude_i n_neters>381</route_point_altitude_in_meters>
</ poi nt _and_al titude>
<poi nt _and_al ti tude route_point_nunber="43">
<route_point_utm1 meter>
<utmgrid_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<ut m gri d_zone_heni spher e>N</ ut m gri d_zone_heni spher e>
<utmgrid_zone_row>39</utm gri d_zone_r ow>
<ut m_100000_net er _squar e_r ow>30</ ut m 100000_net er _squar e_r ow>
<utm 1 meter_northi ng>000</utm 1 _neter_nort hi ng>
<ut m gri d_zone_col um>5</ut m gri d_zone_col um>
<ut m _100000_net er _squar e_col utm>12</ ut m 100000_rret er _squar e_col um>
<utm 1 meter_easting>000</utm1 neter_easting>
</route_point_utml1 neter>
<route_point_al titude_in_neters>387</route_point_altitude_in_neters>
</ poi nt _and_al titude>
<poi nt _and_al titude route_poi nt _nunber="44">
<route_point_utm1 meter>
<utmgrid_zone_desi gnati on>11</utm gri d_zone_desi gnati on>
<ut m gri d_zone_heni spher e>N</ ut m gri d_zone_heni spher e>
<utmgrid_zone_row>39</ut m gri d_zone_r ow>
<ut m_100000_net er _squar e_r ow>29</ ut m 100000_net er _squar e_r ow>
<utm 1 meter_northi ng>500</utm 1_neter_nort hi ng>
<ut m grid_zone_col um>5</ut m gri d_zone_col um>
<ut m _100000_net er _squar e_col utmm>11</ ut m 100000_rret er _squar e_col um>
<utm 1 neter_easting>500</utm 1 _neter_easting>
</route_point_utm1 neter>
<route_point_altitude_i n_neters>430</route_point_altitude_in_meters>
</ poi nt _and_al titude>
<poi nt _and_al ti tude route_point_nunber="45">
<route_point_utm1_reter>
<utm grid_zone_desi gnati on>11</utm gri d_zone_desi gnati on>
<utmgri d_zone_hem sphere>N</ ut m gri d_zone_hem sphere>
<utmgrid_zone_row>39</ut m gri d_zone_r ow>
<ut m_100000_net er _squar e_r ow>29</ ut m 100000_net er _squar e_r ow>
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<utm 1_net er _nort hi ng>000</utm 1_nmeter _nort hi ng>
<utmgrid_zone_col um>5</ut mgri d_zone_col um>
<ut m 100000_net er _squar e_col utm>11</ ut m 100000 _net er _squar e_col um>
<utm 1 meter_easting>500</utm1 _neter_easting>
</route_point_utm1 neter>
<route_point_al titude_i n_neters>448</route_point_altitude_i n_nmeters>
</ poi nt _and_al titude>
<poi nt _and_al ti tude route_point_nunber="46">
<route_point_utm1 meter>
<utmgrid_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<ut m gri d_zone_heni spher e>N</ ut m gri d_zone_heni spher e>
<utmgrid_zone_row>39</utm gri d_zone_r ow>
<ut m 100000_net er _squar e_r ow>29</ ut m 100000_n®et er _squar e_r ow>
<utm 1_neter_nort hi ng>000</utm 1_rmeter_nort hi ng>
<utmgrid_zone_col um>5</ut mgri d_zone_col um>
<ut m 100000_net er _squar e_col utm>11</ ut m 100000 _nrret er _squar e_col um>
<utm 1 meter_easting>500</utm1 neter_easting>
</route_point_utm1_reter>
<route_point_al titude_i n_neters>448</route_point_altitude_i n_meters>
</ poi nt _and_al titude>
<poi nt _and_al titude route_poi nt _nunber="47">
<route_point_utm1 neter>
<utmgrid_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<ut m gri d_zone_heni spher e>N</ ut m gri d_zone_heni spher e>
<utmgrid_zone_row>39</utm gri d_zone_r ow>
<ut m_100000_net er _squar e_r ow>05</ ut m 100000_net er _squar e_r ow>
<utm 1_neter_nort hi ng>500</utm 1_nmeter_nort hi ng>
<ut m gri d_zone_col um>5</ut m gri d_zone_col um>
<ut m _100000_net er _squar e_col utm>59</ ut m 100000_rret er _squar e_col um>
<utm 1 meter_easting>000</utm1 neter_easting>
</route_point_utml1 neter>
<rout e_poi nt _al titude_i n_neters>0</route_point_altitude_in_meters>
</ poi nt _and_al titude>
</ rout e_poi nt_route>
<time_of _position_route>
<cumul ative_ato_tine_in_seconds
rout e_poi nt _nunber ="0">0</cunul ati ve_ato_ti me_i n_seconds>
<cumul ati ve_ato_time_i n_seconds
rout e_poi nt _nunber ="1">10</cumnul ati ve_ato_ti ne_i n_seconds>
<cumul ative_ato_time_i n_seconds
rout e_poi nt _nunber ="2">28. 75</ cunul ati ve_at o_ti me_i n_seconds>
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rout e_poi
rout e_poi
rout e_poi
rout e_poi
rout e_poi
rout e_poi
rout e_poi
rout e_poi
rout e_poi

rout e_poi

<cumul ati ve_ato_time_i n_seconds

nt _nunber ="3">103. 75</ cunul ative_ato_ti me_i n_seconds>
<cumul ative_ato_time_in_seconds

nt _nunber ="4">253. 75</ cunul ati ve_ato_ti nme_i n_seconds>
<cumul ative_ato_time_in_seconds

nt _nunber ="5">291. 25</ cunul ative_ato _tine_in_seconds>
<cumul ative_ato_time_i n_seconds

nt _nunber ="6">328. 76</ cunul ative_ato_ti me_i n_seconds>
<cumul ative_ato _tine_in_seconds

nt _nunber ="7">366. 26</ cunul ati ve_ato_ti nme_i n_seconds>
<cumul ative_ato_time_i n_seconds

nt _nunber ="8">403. 76</ cunul ative_ato_ti me_i n_seconds>
<cumul ative_ato_time_in_seconds

nt _nunber ="9">441. 26</ cunul ati ve_ato_ti nme_i n_seconds>
<cumul ative_ato_time_in_seconds

nt _nunber ="10">478. 76</ curmul ati ve_ato_time_i n_seconds>
<cumul ative_ato_time_i n_seconds

nt _nunber ="11">516. 26</ cunul ati ve_ato_ti me_i n_seconds>
<cumul ative_ato _tine_in_seconds

nt _nunber ="12">553. 77</ cunul ati ve_ato_ti me_i n_seconds>

<cumul ative_ato_time_i n_seconds

rout e_poi nt _nunber =" 13" >606. 80</ curul ati ve_ato_time_i n_seconds>

rout e_poi
rout e_poi
rout e_poi
rout e_poi
rout e_poi
rout e_poi
rout e_poi
rout e_poi
rout e_poi

rout e_poi

<cumul ative_ato_time_in_seconds

nt _nunber =" 14" >659. 84</ cunul ati ve_ato_ti nme_i n_seconds>
<cumul ative_ato_time_in_seconds

nt _nunber ="15">712. 87</cumul ative_ato_time_i n_seconds>
<cumul ative_ato_time_i n_seconds

nt _nunber ="16">765. 91</ cunul ati ve_ato_ti me_i n_seconds>
<cumul ative_ato_tine_in_seconds

nt _nunber="17">818. 94</ cunul ati ve_ato_ti nme_i n_seconds>
<cumul ative_ato_time_i n_seconds

nt _nunber =" 18">902. 79</ cumul ati ve_ato_time_i n_seconds>
<cumul ative_ato_time_in_seconds

nt _nunber ="19">986. 65</ cunul ati ve_ato_ti nme_i n_seconds>
<cumul ative_ato_time_in_seconds

nt _nunber ="20">1039. 68</cunul ative_ato_tinme_i n_seconds>
<cumul ative_ato_time_i n_seconds

nt _nunber ="21">1077. 19</ cunul ative_ato_time_i n_seconds>
<cumul ative_ato_tine_in_seconds

nt _nunber="22">1114. 69</cunul ative_ato_tinme_i n_seconds>
<cumul ative_ato_time_i n_seconds

nt _nunber ="23">1152. 19</cunul ative_ato_ti me_i n_seconds>
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rout e_poi
rout e_poi
rout e_poi
rout e_poi
rout e_poi
rout e_poi
rout e_poi
rout e_poi
rout e_poi

rout e_poi

<cumul ati ve_ato_time_i n_seconds

nt _nunber ="24">1377. 19</ cunul ative_ato_time_i n_seconds>
<cumul ative_ato_time_in_seconds

nt _nunber ="25">1489. 69</ cunul ative_ato_time_i n_seconds>
<cumul ative_ato_time_in_seconds

nt _nunber ="26">1527. 19</ cunul ative_ato_tinme_i n_seconds>
<cumul ative_ato_time_i n_seconds

nt _nunber ="27">1677. 19</ cumul ati ve_ato_ti ne_i n_seconds>
<cumul ative_ato _tine_in_seconds

nt _nunber ="28">1714. 70</ cunul ative_ato_tinme_i n_seconds>
<cumul ative_ato_time_i n_seconds

nt _nunber ="29">1752. 21</ cunul ative_ato_time_i n_seconds>
<cumul ative_ato_time_in_seconds

nt _nunber ="30">1789. 71</ cunul ative_ato_time_i n_seconds>
<cumul ative_ato_time_in_seconds

nt _nunber ="31">1827. 22</cunul ative_ato_tinme_i n_seconds>
<cumul ative_ato_time_i n_seconds

nt _nunber ="32">1939. 72</ cunul ative_ato_time_i n_seconds>
<cumul ative_ato _tine_in_seconds

nt _nunber ="33">2014. 72</ cunul ative_ato_ti me_i n_seconds>

<cumul ative_ato_time_i n_seconds

rout e_poi nt _nunber =" 34" >2052. 22</ cunul ative_ato_ti me_i n_seconds>

rout e_poi
rout e_poi
rout e_poi
rout e_poi
rout e_poi
rout e_poi
rout e_poi
rout e_poi
rout e_poi

rout e_poi

<cumul ative_ato_time_in_seconds

nt _nunber ="35">2089. 75</ cunul ative_ato_time_i n_seconds>
<cumul ative_ato_time_in_seconds

nt _nunber ="36">2173. 61</cunul ative_ato_tinme_i n_seconds>
<cumul ative_ato_time_i n_seconds

nt _nunber =" 37" >2257. 46</ cumul ati ve_at o_ti ne_i n_seconds>
<cumul ative_ato_tine_in_seconds

nt _nunber ="38">2299. 39</ cunul ative_ato_tinme_i n_seconds>
<cumul ative_ato_time_i n_seconds

nt _nunber =" 39" >2355. 64</cunul ative_ato_tinme_i n_seconds>
<cumul ative_ato_time_in_seconds

nt _nunber ="40">2393. 14</ cunul ative_ato_time_i n_seconds>
<cumul ative_ato_time_in_seconds

nt _nunber ="41">2430. 64</cunul ative_ato_tinme_i n_seconds>
<cumul ative_ato_time_i n_seconds

nt _nunber =" 42">2468. 15</ cunmul ati ve_ato_ti ne_i n_seconds>
<cumul ative_ato_tine_in_seconds

nt _nunber =" 43" >2505. 65</ cunul ative_ato_time_i n_seconds>
<cumul ative_ato_time_i n_seconds

nt _nunber ="44">2532. 21</cunul ative_ato_tinme_i n_seconds>
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<cumul ati ve_ato_time_i n_seconds
rout e_poi nt _nunber =" 45" >2550. 98</ cunul ative_ato_ti me_i n_seconds>
<cumul ative_ato_time_in_seconds
rout e_poi nt _nunber ="46">2910. 98</ cunul ati ve_ato_ti me_i n_seconds>
<cumul ative_ato_time_in_seconds
rout e_poi nt _nunber =" 47" >4898. 32</ cunul ative_ato_ti me_i n_seconds>
</time_of position_route>
</route_fiel d_group>
</ m ssi on_routing_dat a>
</aircraft_m ssion_data_segnent >
<aircraft_m ssion_dat a_segnent >
<i ndi vi dual _ai rcraft_m ssi on_dat a>
<nunber _of _aircraft>1</nunber_of aircraft>
<type_of _aircraft>
<aircraft_type_and_nodel >APACHE</ ai rcraft _type_and_nodel >
</type_of _aircraft>
<aircraft_call _sign>EARLYBI RD2</aircraft_call _si gn>
<primary_configurati on_code>HELLFI RE</ pri mary_confi gurati on_code>
<secondary_configurati on_code/ >
</indivi dual _aircraft_m ssion_data>
<m ssi on_nunber >EWRADARO2</ m ssi on_nunber >
<primary_m ssion_type>l NT</primary_m ssi on_type>
<secondary_m ssi on_type/>
<ground_t arget _| ocati on>
<target _type>EARLY WARNI NG RADAR</t ar get _t ype>
<target _priority>1lD</target_priority>

<time_on_target_gtgtl oc>
<day_time_on_target_to_the_second>
<day>1</ day>
<hour _ti me>1</ hour _ti me>
<m nute_tine>42</mnute_tine>
<second_ti ne>32</ second_ti ne>
<time_zone_zul u>Z</time_zone_zul u>
</day_time_on_target_to_the_second>
</time_on_target_gtgtl oc>
<desi red_mean_poi nt _of _i npact _gt gtl oc>
<dnpi _utm 1_neter>
<utm grid_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<utmgrid_zone_hem sphere>N</ ut m gri d_zone_hem sphere>
<utmgrid_zone_row>39</ut m gri d_zone_r ow>

<ut m_100000_rret er _squar e_r ow>23</ ut m 100000_net er _squar e_r ow>
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<utm 1_neter_northi ng>500</utm 1_neter_northi ng>
<utmgrid_zone_col um>5</ut mgrid_zone_col unm>
<ut m 100000_nret er _squar e_col utm>36</ ut m 100000 _net er _squar e_col um>
<utm 1 neter_easting>500</utm1_neter_easting>
</dnpi _utm1 neter>
</ desi red_mean_poi nt _of _i npact _gt gtl oc>
</ ground_t arget | ocati on>
<m ssi on_routing_dat a>
<day_ti ne_and_nont h_of _start>
<day>1</ day>
<hour _ti me>1</ hour _ti me>
<m nute_tine>0</m nute_tinme>
<time_zone>Z</ti nme_zone>
<nmont h_nane>JUNE</ nont h_nane>
</day_time_and_nonth_of _start>
<day_ti me_and_nont h_of _st op>
<day>1</ day>
<hour _ti ne>2</ hour _ti me>
<m nute_tine>21</mnute_tine>
<time_zone>Z</ti me_zone>
<mont h_nane>JUNE</ nont h_nane>
</ day_time_and_nont h_of _st op>
<t akeof f _posi ti on>
<t akeof f _position_utm1_meter>
<ut m grid_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<ut m grid_zone_hem sphere>N</ ut m gri d_zone_hem sphere>
<utmgrid_zone_row>39</ut m gri d_zone_r ow>
<ut m_100000_nret er _squar e_r ow>05</ ut m_100000_n®et er _squar e_r ow>
<utm 1 meter_northi ng>500</ut m 1_neter _nort hi ng>
<utmgrid_zone_col um>5</utmgri d_zone_col um>
<ut m_100000_net er _squar e_col utmm>59</ ut m 100000_nret er _squar e_col um>
<utm 1 nmeter_easting>000</utm1_meter_easting>
</takeoff_position utm1l neter>
<t akeof f _el evati on_i n_net er s>0</ t akeof f _el evati on_i n_net er s>
</t akeof f _position>
<route_field_group>
<rout e_poi nt _rout e>
<poi nt _and_al ti tude route_poi nt_nunber="0">
<route_point_utm1 meter>
<utmgrid_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<ut m gri d_zone_heni spher e>N</ ut m gri d_zone_heni spher e>
<utmgrid_zone_row>39</utm gri d_zone_r ow>
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<ut m_100000_net er _squar e_r ow>05</ ut m_ 100000_n®et er _squar e_r ow>
<utm 1_net er _nort hi ng>500</utm 1_nmeter _nort hi ng>
<utmgrid_zone_col um>5</utmgrid_zone_col um>
<ut m_100000_net er _squar e_col utm>59</ ut m 100000_nret er _squar e_col umm>
<utm 1_neter_easti ng>000</utm 1_neter_easting>
</route_point_utm1 neter>
<route_point_altitude_in_neters>174</route_point_altitude_i n_neters>
</ point_and_al titude>
<poi nt _and_al titude route_poi nt_nunber="1">
<route_point_utml1l neter>
<ut m gri d_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<utm grid_zone_hem sphere>N</ ut m gri d_zone_hem sphere>
<utmgrid_zone_row>39</utmgrid_zone_row>
<ut m_100000_net er _squar e_r ow>05</ ut m 100000_n®et er _squar e_r ow>
<utm 1_net er _nort hi ng>500</utm 1_nmeter _nort hi ng>
<utmgrid_zone_col uim>5</ut m gri d_zone_col um>
<ut m_100000_net er _squar e_col utm>59</ ut m 100000_nret er _squar e_col umm>
<utm 1_neter_easti ng>000</utm 1_neter_easting>
</route_point_utm1 neter>
<route_point_altitude_in_neters>183</route_point_altitude_i n_neters>
</ poi nt _and_al titude>
<poi nt _and_al ti tude route_poi nt _nunber="2">
<route_point_utml1l neter>
<ut m gri d_zone_desi gnati on>11</utm gri d_zone_desi gnati on>
<utm grid_zone_hem sphere>N</ ut m gri d_zone_hem sphere>
<utmgrid_zone_row>39</utmgri d_zone_r ow>
<ut m_100000_net er _squar e_r ow>06</ ut m 100000_net er _squar e_r ow>
<utm 1_neter _nort hi ng>000</utm 1_nmeter_nort hi ng>
<utmgrid_zone_col uim>5</ut m gri d_zone_col um>
<ut m_100000_net er _squar e_col utm>59</ ut m 100000_nret er _squar e_col um>
<utm_ 1 meter_easting>000</utm 1 _neter_easting>
</route_point_utm1 neter>
<rout e_poi nt _al titude_i n_meters>189</route_point_altitude_in_neters>
</ poi nt _and_al titude>
<poi nt _and_al titude route_point_nunber="3">
<route_point_utm1 meter>
<ut m gri d_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<ut m gri d_zone_heni spher e>N</ ut m gri d_zone_heni spher e>
<utmgrid_zone_row>39</utm gri d_zone_r ow>
<ut m_100000_net er _squar e_r ow>08</ ut m 100000_net er _squar e_r ow>
<utm 1_net er _nort hi ng>000</utm 1_nmeter _nort hi ng>
<utmgrid_zone_col uim>5</ut m gri d_zone_col um>



€61

<ut m_100000_net er _squar e_col utm>59</ ut m 100000_nret er _squar e_col umm>
<utm 1_neter_easti ng>000</utm 1_neter_easting>
</route_point_utm1 neter>
<route_point_altitude_i n_neters>204</route_point_altitude_i n_neters>
</ poi nt _and_al titude>
<poi nt _and_al ti tude route_poi nt_nunber="4">
<route_point_utml1l neter>
<ut m gri d_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<utm gri d_zone_hem sphere>N</ ut m gri d_zone_hem sphere>
<utmgrid_zone_row>39</utmgri d_zone_r ow>
<ut m_100000_net er _squar e_r ow>12</ ut m 100000_net er _squar e_r ow>
<utm 1_net er _nort hi ng>000</utm 1_nmeter _nort hi ng>
<utmgrid_zone_col um>5</utmgrid_zone_col um>
<ut m_100000_net er _squar e_col utm>59</ ut m 100000_nret er _squar e_col umm>
<utm 1_neter_easti ng>000</utm 1_neter_easting>
</route_point_utm1 neter>
<route_point_altitude_in_neters>210</route_point_altitude_i n_neters>
</ point_and_al titude>
<poi nt _and_al titude route_poi nt_nunber="5">
<route_point_utml1l nmeter>
<utm gri d_zone_desi gnati on>11</ut m gri d_zone_desi gnati on>
<ut m gri d_zone_hem sphere>N</ ut m gri d_zone_hem sphere>
<utmgrid_zone_row>39</utmgrid_zone_row>
<ut m_100000_net er _squar e_r ow>13</ ut m_ 100000_n®et er _squar e_r ow>
<utm 1_net er _nort hi ng>000</utm 1_rmeter _nort hi ng>
<utmgrid_zone_col uim>5</ut mgri d_zone_col um>
<ut m_100000_net er _squar e_col utm>59</ ut m 100000_nret er _squar e_col umm>
<utm 1_neter_easti ng>000</utm 1_neter_easting>
</route_point_utm1 neter>
<route_point_altitude_in_neters>218</route_point_altitude_i n_neters>
</ poi nt _and_al titude>
<poi nt _and_al titude route_poi nt_nunber="6">
<route_point_utml1l nmeter>
<ut m gri d_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<utm gri d_zone_hem sphere>N</ ut m gri d_zone_hem sphere>
<utmgrid_zone_row>39</utmgri d_zone_r ow>
<ut m_100000_net er _squar e_r ow>14</ ut m 100000_n®et er _squar e_r ow>
<utm 1_neter _nort hi ng>000</utm 1_nmeter_nort hi ng>
<utmgrid_zone_col uim>5</ut m gri d_zone_col um>
<ut m_100000_net er _squar e_col utm>59</ ut m 100000_nret er _squar e_col umm>
<utm 1 meter_easting>000</utm 1 _neter_easting>
</route_point_utm1 neter>
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<route_point_altitude_i n_neters>224</route_point_altitude_i n_neters>
</ poi nt _and_al titude>
<poi nt _and_al ti tude route_poi nt_nunber="7">
<route_point_utml1 nmeter>
<utmgrid_zone_desi gnati on>11</utm gri d_zone_desi gnati on>
<utm gri d_zone_hem sphere>N</ ut m gri d_zone_hem sphere>
<utmgrid_zone_row>39</utmgri d_zone_r ow>
<ut m_100000_net er _squar e_r ow>15</ ut m 100000_net er _squar e_r ow>
<utm1 meter_northi ng>000</utm 1_neter_nort hi ng>
<utmgrid_zone_col um>5</utmgri d_zone_col um>
<ut m_100000_net er _squar e_col utm>59</ ut m 100000_nrret er _squar e_col umm>
<utm 1_neter_easti ng>000</utm 1_neter_easting>
</route_point_utm1 neter>
<route_point_altitude_i n_neters>232</route_point_altitude_i n_neters>
</ poi nt _and_al titude>
<poi nt _and_al ti tude route_poi nt_nunber="8">
<route_point_utml1 neter>
<ut m gri d_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<utm gri d_zone_hem sphere>N</ ut m gri d_zone_hem sphere>
<utmgrid_zone_row>39</utmgri d_zone_r ow>
<ut m_100000_nret er _squar e_r ow>16</ ut m_ 100000_n®et er _squar e_r ow>
<utm 1_net er _nort hi ng>000</ut m 1_nmeter _nort hi ng>
<utmgrid_zone_col um>5</utmgrid_zone_col um>
<ut m_100000_net er _squar e_col utm>59</ ut m 100000_nret er _squar e_col umm>
<utm 1_neter_easti ng>000</utm 1_neter_easting>
</route_point_utm1 neter>
<route_point_altitude_in_neters>241</route_point_altitude_i n_neters>
</ point_and_al titude>
<poi nt _and_al titude route_poi nt_nunber="9">
<route_point_utml1 nmeter>
<ut m gri d_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<utm gri d_zone_hem sphere>N</ ut m gri d_zone_hem sphere>
<utmgrid_zone_row>39</utmgrid_zone_row>
<ut m_100000_net er _squar e_r ow>15</ ut m 100000_n®et er _squar e_r ow>
<utm 1_net er _nort hi ng>000</utm 1_nmeter _nort hi ng>
<utmgrid_zone_col uim>5</ut mgri d_zone_col um>
<ut m_100000_net er _squar e_col utm>59</ ut m 100000_nret er _squar e_col umm>
<utm 1_neter_easti ng>000</utm 1_neter_easting>
</route_point_utm1 neter>
<route_point_altitude_i n_neters>250</route_point_altitude_i n_neters>
</ poi nt _and_al titude>
<poi nt _and_al titude route_poi nt_nunber="10">
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<route_point_utml1 meter>
<utmgrid_zone_desi gnati on>11</utm gri d_zone_desi gnati on>
<utmgrid_zone_hem sphere>N</ utmgri d_zone_hem sphere>
<utmgrid_zone_row>39</ut m gri d_zone_r ow>
<ut m_100000_net er _squar e_r ow>18</ ut m 100000_net er _squar e_r ow>
<utm 1 meter_northi ng>000</utm1_neter_nort hi ng>
<utmgrid_zone_col um>5</utmgri d_zone_col um>
<ut m_100000_net er _squar e_col utm>59</ ut m 100000_rret er _squar e_col umm>
<utm 1 meter_easting>000</utm1_neter_easting>
</route_point_utm1 neter>
<route_point_altitude_i n_neters>256</route_point_altitude_i n_neters>
</ poi nt _and_al titude>
<poi nt _and_al titude route_poi nt _nunber="11">
<route_point_utml1 nmeter>
<utmgrid_zone_desi gnati on>11</utm gri d_zone_desi gnati on>
<ut m gri d_zone_hem sphere>N</ ut m gri d_zone_hem sphere>
<utmgrid_zone_row>39</utmgri d_zone_r ow>
<ut m_100000_net er _squar e_r ow>19</ ut m 100000_net er _squar e_r ow>
<utm1 meter_northi ng>000</utm 1_neter_nort hi ng>
<utmgrid_zone_col um>5</utmgri d_zone_col um>
<ut m_100000_net er _squar e_col utmm>59</ ut m 100000_nret er _squar e_col um>
<utm 1_neter_easti ng>000</utm 1_neter_easting>
</route_point_utml1 neter>
<route_point_altitude_in_neters>271</route_point_altitude_i n_neters>
</ poi nt _and_al titude>
<poi nt _and_al titude route_poi nt_nunber="12">
<route_point_utml1 nmeter>
<ut m gri d_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<utm gri d_zone_hem sphere>N</ ut m gri d_zone_hem sphere>
<utmgrid_zone_row>39</utmgri d_zone_r ow>
<ut m_100000_net er _squar e_r ow>20</ ut m 100000_n®et er _squar e_r ow>
<utm1 meter_northi ng>000</utm 1_neter_nort hi ng>
<utmgrid_zone_col um>5</utmgrid_zone_col um>
<ut m_100000_net er _squar e_col utm>59</ ut m 100000_nret er _squar e_col umm>
<utm 1_neter_easti ng>000</utm 1_neter_easting>
</route_point_utm1 neter>
<route_point_altitude_i n_neters>284</route_point_altitude_i n_neters>
</ point_and_al titude>
<poi nt _and_al titude route_poi nt_nunber="13">
<route_point_utml1 neter>
<ut m gri d_zone_desi gnati on>11</utm gri d_zone_desi gnati on>
<utm gri d_zone_hem spher e>N</ ut m gri d_zone_hem sphere>
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<utmgrid_zone_row>39</ut m gri d_zone_r ow>
<ut m_100000_net er _squar e_r ow>21</ ut m 100000_net er _squar e_r ow>
<utm 1 meter_northi ng>000</utm 1 neter_nort hing>
<utmgrid_zone_col um>5</utmgri d_zone_col um>
<ut m_100000_net er _squar e_col utmm>58</ ut m 100000_rret er _squar e_col um>
<utm 1 meter_easting>000</utm 1 neter_easting>
</route_point_utm1 neter>
<rout e_poi nt _al titude_i n_met ers>299</rout e_poi nt _al titude_i n_meters>
</ poi nt _and_al titude>
<poi nt _and_al titude route_poi nt _nunber="14">
<route_point_utml1 meter>
<utmgrid_zone_desi gnati on>11</utm gri d_zone_desi gnati on>
<utmgrid_zone_hem sphere>N</ ut m gri d_zone_hem sphere>
<utmgrid_zone_row>39</ut m gri d_zone_r ow>
<ut m_100000_net er _squar e_r ow>22</ ut m 100000_net er _squar e_r ow>
<utm1 meter_northi ng>200</utm 1_neter_nort hi ng>
<utmgrid_zone_col um>5</utmgri d_zone_col um>
<ut m_100000_net er _squar e_col utm>57</ ut m 100000_rret er _squar e_col umm>
<utm 1 meter_easting>000</utm 1 neter_easting>
</route_point_utm1 neter>
<route_point_altitude_in_neters>314</route_point_altitude_i n_nmeters>
</ poi nt _and_al titude>
<poi nt _and_al ti tude route_poi nt _nunber="15">
<route_point_utml1 nmeter>
<utmgrid_zone_desi gnati on>11</utm gri d_zone_desi gnati on>
<utm gri d_zone_hem sphere>N</ ut m gri d_zone_hem sphere>
<utmgrid_zone_row>39</ut m gri d_zone_r ow>
<ut m_100000_net er _squar e_r ow>23</ ut m 100000_net er _squar e_r ow>
<utm.1 meter_northi ng>000</utm 1_neter_nort hi ng>
<utmgrid_zone_col um>5</utmgri d_zone_col um>
<ut m_100000_net er _squar e_col utm>56</ ut m 100000_nret er _squar e_col umm>
<utm 1l meter_easting>000</utm 1 neter_easting>
</route_point_utm1 neter>
<route_point_altitude_in_neters>323</route_point_altitude_i n_neters>
</ poi nt _and_al titude>
<poi nt _and_al titude route_poi nt_nunber="16">
<route_point_utml1l nmeter>
<ut m gri d_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<utm gri d_zone_hem spher e>N</ ut m gri d_zone_hem sphere>
<utmgrid_zone_row>39</utmgri d_zone_r ow>
<ut m_100000_net er _squar e_r ow>24</ ut m 100000_net er _squar e_r ow>
<utm1 meter_northi ng>000</utm 1_neter_nort hi ng>
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<ut m gri d_zone_col um>5</ut m gri d_zone_col um>
<ut m_100000_net er _squar e_col utmm>55</ ut m 100000_rret er _squar e_col umm>
<utm 1 neter_easting>000</utm 1 _neter_easting>
</route_point_utm1 neter>
<route_point_altitude_i n_neters>329</route_point_altitude_in_meters>
</ poi nt _and_al titude>
<poi nt _and_al titude route_poi nt _nunber="17">
<route_point _utm1_reter>
<utmgrid_zone_desi gnati on>11</utm gri d_zone_desi gnati on>
<utmgrid_zone_hem sphere>N</ ut m gri d_zone_hem sphere>
<utmgrid_zone_row>39</ut m gri d_zone_r ow>
<ut m_100000_net er _squar e_r ow>25</ ut m 100000_net er _squar e_r ow>
<utm 1 meter_northi ng>000</utm 1 neter_nort hing>
<utmgrid_zone_col um>5</ut mgri d_zone_col um>
<ut m_100000_net er _squar e_col utm>54</ ut m 100000_rret er _squar e_col um>
<utm 1 meter_easting>000</utm 1 neter_easting>
</route_point_utm1 neter>
<rout e_poi nt _al titude_i n_met er s>338</rout e_point_al titude_in_meters>
</ poi nt _and_al titude>
<poi nt _and_al titude route_poi nt _nunber="18">
<route_point_utml1l neter>
<ut m grid_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<utmgrid_zone_hem sphere>N</ utm gri d_zone_hem sphere>
<utmgrid_zone_row>39</ut m gri d_zone_r ow>
<ut m_100000_net er _squar e_r ow>26</ ut m 100000_net er _squar e_r ow>
<utm 1 meter_northi ng>000</utm 1_neter_nort hi ng>
<utmgrid_zone_col um>5</ut mgri d_zone_col um>
<ut m_100000_net er _squar e_col utm>52</ ut m 100000_rret er _squar e_col umm>
<utm 1 meter_easting>000</utm 1 neter_easting>
</route_point_utm1 neter>
<route_point_altitude_i n_neters>348</route_point_altitude_i n_neters>
</ poi nt _and_al titude>
<poi nt _and_al titude route_poi nt _nunber="19">
<route_point_utml1l nmeter>
<utmgrid_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<ut m gri d_zone_hem sphere>N</ ut m gri d_zone_hem sphere>
<utmgrid_zone_row>39</ut m gri d_zone_r ow>
<ut m_100000_net er _squar e_r ow>27</ ut m 100000_net er _squar e_r ow>
<utm1 meter_northi ng>000</utm 1_neter_nort hi ng>
<utmgrid_zone_col um>5</utmgri d_zone_col um>
<ut m_100000_net er _squar e_col utm>50</ ut m 100000_nret er _squar e_col umm>
<utm 1 meter_easting>000</utm1_neter_easting>
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</route_point_utml1 neter>
<route_point_altitude_i n_neters>352</route_point_altitude_in_meters>
</ poi nt _and_al titude>
<poi nt _and_al ti tude route_poi nt_nunber="20">
<route_point_utm1 meter>
<utmgrid_zone_desi gnati on>11</utm gri d_zone_desi gnati on>
<utmgrid_zone_hem sphere>N</ ut m gri d_zone_hem sphere>
<utmgrid_zone_row>39</ut m gri d_zone_r ow>
<ut m_100000_net er _squar e_r ow>28</ ut m 100000_net er _squar e_r ow>
<utm 1 meter_northi ng>000</utm 1 _neter_nort hing>
<ut m grid_zone_col um>5</utm gri d_zone_col um>
<ut m_100000_net er _squar e_col utm>49</ ut m 100000_rret er _squar e_col um>
<utm 1 neter_easting>000</utm 1 _neter_easting>
</route_point_utm1 neter>
<route_point_altitude_i n_neters>358</route_point_altitude_in_meters>
</ poi nt _and_al titude>
<poi nt _and_al titude route_poi nt _nunber="21">
<route_point _utm1_reter>
<utmgrid_zone_desi gnati on>11</utm gri d_zone_desi gnati on>
<utmgrid_zone_hem sphere>N</ ut m gri d_zone_hem sphere>
<utmgrid_zone_row>39</ut m gri d_zone_r ow>
<ut m_100000_ret er _squar e_r ow>28</ ut m 100000_net er _squar e_r ow>
<utm 1 neter_northi ng>000</utm 1 neter_nort hi ng>
<utmgrid_zone_col um>5</utmgri d_zone_col um>
<ut m_100000_net er _squar e_col utm>48</ ut m 100000_rret er _squar e_col um>
<utm 1l meter_easting>000</utm 1 neter_easting>
</route_point_utm1 neter>
<rout e_poi nt _al titude_i n_met er s>340</rout e_poi nt_al titude_i n_meters>
</ poi nt _and_al titude>
<poi nt _and_al titude route_poi nt _nunber="22">
<route_point_utml1 meter>
<utmgrid_zone_desi gnati on>11</utm gri d_zone_desi gnati on>
<utmgrid_zone_hem sphere>N</ utmgri d_zone_hem sphere>
<utmgrid_zone_row>39</ut m gri d_zone_r ow>
<ut m_100000_net er _squar e_r ow>28</ ut m 100000_net er _squar e_r ow>
<utm 1 meter_northi ng>000</utm1_neter_nort hi ng>
<utmgrid_zone_col um>5</utmgri d_zone_col um>
<ut m_100000_net er _squar e_col utm>47</ ut m 100000_rret er _squar e_col umm>
<utm 1 meter_easting>000</utm1_neter_easting>
</route_point_utm1 neter>
<route_point_altitude_i n_neters>335</route_point_altitude_i n_neters>
</ poi nt _and_al titude>
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<poi nt _and_al ti tude route_point_nunber="23">
<route_point_utm1 meter>
<utmgrid_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<ut m gri d_zone_heni spher e>N</ ut m gri d_zone_heni spher e>
<utmgrid_zone_row>39</utm gri d_zone_r ow>
<ut m_100000_net er _squar e_r ow>28</ ut m 100000_net er _squar e_r ow>
<utm 1 meter_northi ng>000</utm 1 _neter_nort hing>
<ut m grid_zone_col um>5</ut m gri d_zone_col um>
<ut m _100000_net er _squar e_col utm>46</ ut m 100000_rret er _squar e_col um>
<utm 1 meter_easting>000</utm1 neter_easting>
</route_point_utm1 neter>
<route_point_altitude_i n_neters>332</route_point_altitude_i n_meters>
</ poi nt _and_al titude>
<poi nt _and_al titude route_poi nt _nunber="24">
<route_point_utm1 meter>
<utmgrid_zone_desi gnati on>11</utm gri d_zone_desi gnati on>
<utmgri d_zone_hem sphere>N</ ut m gri d_zone_hem sphere>
<utmgrid_zone_row>39</ut m gri d_zone_r ow>
<ut m _100000_net er _squar e_r ow>28</ ut m 100000_net er _squar e_r ow>
<utm 1 meter_northi ng>000</utm 1 _neter_nort hi ng>
<utmgrid_zone_col um>5</utmgri d_zone_col um>
<ut m_100000_net er _squar e_col utm>40</ ut m 100000_nret er _squar e_col um>
<utm 1l neter_easting>000</utm1 neter_easting>
</route_point_utm1 neter>
<route_point_altitude_i n_neters>328</route_point_altitude_in_meters>
</ poi nt _and_al titude>
<poi nt _and_al ti tude route_point_nunber="25">
<route_point _utm1_reter>
<utmgrid_zone_desi gnati on>11</utm gri d_zone_desi gnati on>
<utmgri d_zone_hem sphere>N</ ut m gri d_zone_hem sphere>
<utmgrid_zone_row>39</ut m gri d_zone_r ow>
<ut m_100000_net er _squar e_r ow>28</ ut m 100000_net er _squar e_r ow>
<utm 1 meter_northi ng>000</utm 1 neter_nort hing>
<utmgrid_zone_col um>5</utmgri d_zone_col um>
<ut m_100000_net er _squar e_col utm>37</ ut m 100000_rret er _squar e_col um>
<utm 1 meter_easting>000</utm 1 neter_easting>
</route_point_utm1 neter>
<rout e_poi nt _al titude_i n_met er s>332</rout e_poi nt_al titude_i n_meters>
</ poi nt _and_al titude>
<poi nt _and_al titude route_poi nt _nunber="26">
<route_point_utml1 meter>
<utm grid_zone_desi gnati on>11</utm gri d_zone_desi gnati on>
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<ut m gri d_zone_heni spher e>N</ ut m gri d_zone_heni spher e>
<utmgrid_zone_row>39</utm gri d_zone_r ow>
<ut m 100000_net er _squar e_r ow>27</ ut m 100000_net er _squar e_r ow>
<utm 1_neter_northi ng>000</utm 1_reter_nort hi ng>
<utmgrid_zone_col um>5</ut mgri d_zone_col um>
<ut m 100000_net er _squar e_col utm>37</ ut m 100000_nret er _squar e_col um>
<utm 1 meter_easting>000</utm1 neter_easting>
</route_point_utm1_reter>
<route_point_altitude_i n_neters>341</route_point_altitude_i n_meters>
</ poi nt _and_al titude>
<poi nt _and_al titude route_poi nt _nunber="27">
<route_point_utm1 meter>
<utmgrid_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<ut m gri d_zone_heni spher e>N</ ut m gri d_zone_heni spher e>
<utmgrid_zone_row>39</utm gri d_zone_r ow>
<ut m_100000_net er _squar e_r ow>26</ ut m 100000_net er _squar e_r ow>
<utm 1 meter_northi ng>000</utm 1 _neter_nort hi ng>
<ut m gri d_zone_col um>5</ut m gri d_zone_col um>
<ut m _100000_net er _squar e_col utm>37</ ut m 100000_rret er _squar e_col um>
<utm 1 meter_easting>000</utm1 neter_easting>
</route_point_utml1 neter>
<route_point_al titude_in_neters>357</route_point_altitude_i n_neters>
</ poi nt _and_al titude>
<poi nt _and_al ti tude route_poi nt_nunber="28">
<route_point_utm1 meter>
<utmgrid_zone_desi gnati on>11</utm gri d_zone_desi gnati on>
<ut m gri d_zone_heni spher e>N</ ut m gri d_zone_heni spher e>
<utmgrid_zone_row>39</ut m gri d_zone_r ow>
<ut m_100000_net er _squar e_r ow>25</ ut m 100000_net er _squar e_r ow>
<utm 1 meter_northi ng>500</utm 1_neter_nort hi ng>
<ut m grid_zone_col um>5</ut m gri d_zone_col um>
<ut m _100000_net er _squar e_col utm>37</ ut m 100000_rret er _squar e_col um>
<utm 1 neter_easting>000</utm1_neter_easting>
</route_point_utm1 neter>
<route_point_altitude_i n_neters>369</route_point_altitude_in_meters>
</ poi nt _and_al titude>
<poi nt _and_al ti tude route_poi nt_nunber="29">
<route_point_utm1_reter>
<utm grid_zone_desi gnati on>11</utm gri d_zone_desi gnati on>
<utmgri d_zone_hem sphere>N</ ut m gri d_zone_hem sphere>
<utmgrid_zone_row>39</ut m gri d_zone_r ow>
<ut m_100000_net er _squar e_r ow>25</ ut m 100000_net er _squar e_r ow>
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<utm 1_net er _nort hi ng>000</utm 1_nmeter _nort hi ng>
<utmgrid_zone_col um>5</ut mgri d_zone_col um>
<ut m 100000_net er _squar e_col utm>37</ ut m 100000 _net er _squar e_col um>
<utm 1 meter_easting>000</utm1 neter_easting>
</route_point_utm1 neter>
<route_point_altitude_i n_neters>387</route_point_altitude_i n_nmeters>
</ poi nt _and_al titude>
<poi nt _and_al ti tude route_poi nt_nunber="30">
<route_point_utm1 meter>
<utmgrid_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<ut m gri d_zone_heni spher e>N</ ut m gri d_zone_heni spher e>
<utmgrid_zone_row>39</utm gri d_zone_r ow>
<ut m 100000_net er _squar e_r ow>24</ ut m 100000_net er _squar e_r ow>
<utm 1_neter_northi ng>600</utm 1_nmeter_nort hi ng>
<utmgrid_zone_col um>5</ut mgri d_zone_col um>
<ut m 100000_net er _squar e_col utm>37</ ut m 100000_rret er _squar e_col um>
<utm 1 meter_easting>000</utm1 neter_easting>
</route_point_utm1_reter>
<route_point_altitude_i n_neters>412</route_point_altitude_i n_meters>
</ poi nt _and_al titude>
<poi nt _and_al titude route_poi nt _nunber="31">
<route_point_utm1 neter>
<utmgrid_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<ut m gri d_zone_heni spher e>N</ ut m gri d_zone_heni spher e>
<utmgrid_zone_row>39</utm gri d_zone_r ow>
<ut m_100000_net er _squar e_r ow>24</ ut m 100000_net er _squar e_r ow>
<utm 1_neter_northi ng>400</utm 1_nmeter _nort hi ng>
<ut m gri d_zone_col um>5</ut m gri d_zone_col um>
<ut m 100000_net er _squar e_col utm>37</ ut m 100000_rret er _squar e_col um>
<utm 1 meter_easting>000</utm1 neter_easting>
</route_point_utml1 neter>
<route_point_al titude_i n_neters>430</route_point_altitude_in_meters>
</ poi nt _and_al titude>
<poi nt _and_al titude route_poi nt _nunber="32">
<route_point_utm1 meter>
<utmgrid_zone_desi gnati on>11</utm gri d_zone_desi gnati on>
<ut m gri d_zone_heni spher e>N</ ut m gri d_zone_heni spher e>
<utmgrid_zone_row>39</ut m gri d_zone_r ow>
<ut m_100000_net er _squar e_r ow>24</ ut m 100000_net er _squar e_r ow>
<utm 1 meter_northi ng>000</utm 1 _neter_nort hi ng>
<ut m gri d_zone_col um>5</ut m gri d_zone_col um>
<ut m _100000_net er _squar e_col utm>36</ ut m 100000_rret er _squar e_col um>
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<utm 1 meter_easting>500</utm 1 _neter_easting>
</route_point_utm1 neter>
<rout e_poi nt _al titude_i n_meters>491</route_point_altitude_in_neters>
</ poi nt _and_al titude>
<poi nt _and_al titude route_poi nt_nunber="33">
<route_point_utm1 meter>
<utmgrid_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<ut m gri d_zone_heni spher e>N</ ut m gri d_zone_heni spher e>
<utmgrid_zone_row>39</utm gri d_zone_r ow>
<ut m_100000_net er _squar e_r ow>23</ ut m 100000_net er _squar e_r ow>
<utm 1_neter _nort hi ng>500</utm 1_nmeter _nort hi ng>
<utmgrid_zone_col um>5</ut mgri d_zone_col um>
<ut m 100000_net er _squar e_col utm>36</ ut m 100000 _net er _squar e_col um>
<utm 1 meter_easting>500</utm1 neter_easting>
</route_point_utm1 neter>
<route_point_al titude_i n_neters>509</route_point_altitude_in_nmeters>
</ poi nt _and_al titude>
<poi nt _and_al ti tude route_point_nunber="34">
<route_point_utm1 meter>
<utmgrid_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<utm gri d_zone_hemn spher e>N</ ut m gri d_zone_hem spher e>
<utmgrid_zone_row>39</ut m gri d_zone_r ow>
<ut m 100000_net er _squar e_r ow>23</ ut m 100000_n®et er _squar e_r ow>
<utm 1_neter_northi ng>500</utm 1_nmeter_nort hi ng>
<utmgrid_zone_col um>5</ut mgri d_zone_col um>
<ut m _100000_net er _squar e_col utm>36</ ut m 100000_nret er _squar e_col um>
<utm 1 meter_easting>500</utm1 neter_easting>
</route_point_utm1_reter>
<route_point_al titude_i n_neters>509</route_point_altitude_in_meters>
</ poi nt _and_al titude>
<poi nt _and_al ti tude route_poi nt_nunber="35">
<route_point_utm1 meter>
<utmgrid_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<ut m gri d_zone_heni spher e>N</ ut m gri d_zone_heni spher e>
<utmgrid_zone_row>39</utm gri d_zone_r ow>
<ut m_100000_net er _squar e_r ow>05</ ut m 100000_net er _squar e_r ow>
<utm 1_neter_nort hi ng>500</utm 1_nmeter_nort hi ng>
<ut m grid_zone_col um>5</ut m gri d_zone_col um>
<ut m _100000_net er _squar e_col utm>59</ ut m 100000_rret er _squar e_col um>
<utm 1 meter_easting>000</utm1 neter_easting>
</route_point_utml1 neter>
<rout e_poi nt _al titude_i n_neters>0</route_point_altitude_in_meters>
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</ poi nt _and_al titude>
</ rout e_poi nt_route>
<time_of position_route>
<cumul ative_ato_time_i n_seconds
rout e_poi nt _nunber ="0">884. 43</ cunul ative_ato_time_i n_seconds>
<cumul ative_ato_tine_in_seconds
rout e_poi nt _nunber ="1">894. 43</ cunul ati ve_ato_tinme_i n_seconds>
<cumul ati ve_ato_time_i n_seconds
rout e_poi nt _nunber ="2">913. 18</ cunul ative_ato_ti me_i n_seconds>
<cumul ative_ato_time_i n_seconds
rout e_poi nt _nunber ="3">988. 18</ cunul ati ve_ato_ti me_i n_seconds>
<cumul ative_ato_time_in_seconds
rout e_poi nt _nunber="4">1138. 18</ cunul ati ve_ato_ti nme_i n_seconds>
<cumul ative_ato_time_i n_seconds
rout e_poi nt _nunber ="5">1175. 68</ cunul ative_ato_ti me_i n_seconds>
<cumul ative_ato_tine_in_seconds
out e_poi nt _nunber="6">1213. 18</cunul ative_ato_ti nme_i n_seconds>
<cumul ative_ato_time_i n_seconds
rout e_poi nt _nunber ="7">1250. 69</ cunul ative_ato_ti me_i n_seconds>
<cumul ative_ato_time_i n_seconds
rout e_poi nt _nunber ="8">1288. 19</ cunul ati ve_ato_ti me_i n_seconds>
<curmul ative_ato_time_in_seconds
route_poi nt _nunber="9">1325. 69</ curul ati ve_ato_tine_i n_seconds>
<cumul ative_ato_time_i n_seconds
rout e_poi nt _nunber ="10">1363. 19</ cunul ative_ato_ti me_i n_seconds>
<cumul ative_ato_tine_in_seconds
rout e_poi nt _nunber =" 11" >1400. 69</ cunul ati ve_ato_ti me_i n_seconds>
<cumul ati ve_ato_time_i n_seconds
rout e_poi nt _nunber ="12">1438. 20</ cunul ative_ato_ti me_i n_seconds>
<cumul ative_ato_time_i n_seconds
rout e_poi nt _nunber ="13">1491. 23</ cunul ati ve_ato_ti me_i n_seconds>
<cumul ative_ato_tine_in_seconds
rout e_poi nt _nunber ="14">1544, 27</ cunul ati ve_ato_ti me_i n_seconds>
<cumul ative_ato_time_i n_seconds
rout e_poi nt _nunber ="15">1597. 30</ cunul ative_ato_ti me_i n_seconds>
<cumul ative_ato_tine_in_seconds
rout e_poi nt _nunber =" 16" >1650. 34</ cunul ati ve_ato_ti me_i n_seconds>
<cumul ati ve_ato_time_i n_seconds
rout e_poi nt _nunber ="17">1703. 37</cunul ative_ato_ti me_i n_seconds>
<cumul ative_ato_time_i n_seconds
rout e_poi nt _nunber="18">1787. 22</ cunul ati ve_ato_ti me_i n_seconds>
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rout e_poi
rout e_poi
rout e_poi
rout e_poi
rout e_poi
rout e_poi
rout e_poi
rout e_poi
rout e_poi

rout e_poi

<cumul ative_ato_time_i n_seconds

nt _nunber ="19">1871. 08</cunul ative_ato_time_i n_seconds>

<cumul ative_ato_time_in_seconds

nt _nunber ="20">1924. 11</ cunul ative_ato_time_i n_seconds>

<cumul ative_ato_time_in_seconds

nt _nunber ="21">1961. 62</cunul ative_ato_tinme_i n_seconds>

<cumul ative_ato_time_i n_seconds

nt _nunber ="22">1999. 12</cunul ative_ato_time_i n_seconds>

<cumul ative_ato _tine_in_seconds

nt _nunber ="23">2036. 62</ cunul ative_ato_tinme_i n_seconds>

<cumul ative_ato_time_i n_seconds

nt _nunber ="24">2261. 62</ cunul ative_ato_time_i n_seconds>

<cumul ative_ato_time_in_seconds

nt _nunber ="25">2374. 12</ cunul ative_ato_ti me_i n_seconds>

<cumul ative_ato_time_in_seconds

nt _nunber ="26">2411. 62</cunul ative_ato_tinme_i n_seconds>

<cumul ative_ato_time_i n_seconds

nt _nunber ="27">2449. 12</ cumul ati ve_at o_ti ne_i n_seconds>

<cumul ative_ato _tine_in_seconds

nt _nunber ="28">2467. 88</cunul ative_ato_tinme_i n_seconds>

<cumul ative_ato_time_i n_seconds

rout e_poi nt _nunber =" 29" >2486. 64</ cunul ative_ato_time_i n_seconds>

<cumul ative_ato_time_in_seconds

rout e_poi nt _nunber =" 30" >2501. 67</ cunul ati ve_ato_ti me_i n_seconds>

<cumul ative_ato_time_in_seconds

rout e_poi nt _nunber =" 31" >2509. 20</ cunul ative_ato_ti me_i n_seconds>

<cumul ative_ato_time_i n_seconds

rout e_poi nt _nunber =" 32" >2533. 32</ cunul ative_ato_ti me_i n_seconds>

<cumul ative_ato_tine_in_seconds

rout e_poi nt _nunber ="33">2552. 08</ cunul ati ve_ato_ti me_i n_seconds>

<cumul ative_ato_time_i n_seconds

rout e_poi nt _nunber ="34">2912. 08</ cunul ative_ato_ti me_i n_seconds>

<cumul ative_ato_time_in_seconds

rout e_poi nt _nunber ="35">3992. 68</ cunul ati ve_ato_ti me_i n_seconds>

</time_of _position_route>
</route_field_group>
</ m ssion_routing_data>
</ aircraft_mnission_data_segment >

</unit_air_attack_pl an>
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APPENDIX M. 100TFW FINAL UNIT FLIGHT PLAN IN XML

<?xm version="1.0" encodi ng="utf-8" ?>
<unit_air_attack_pl an>
<country_of the_worl d>USA</ country_of the_ worl d>
<t asked_servi ce>USAF</ t asked_servi ce>
<tasked_unit_and_| ocati on>
<t asked_uni t _desi gnat or >100TFW/ t asked_uni t _desi gnat or >
<tasked_unit_| ocation_taskunit>
<pl ace_nane>29 PALM5S Al RSTRI P</ pl ace_nane>
</tasked unit | ocation_taskunit>
</tasked_unit_and_| ocati on>
<aircraft_m ssion_dat a_segnent >
<i ndi vi dual _ai rcraft_m ssi on_dat a>
<nunber _of _aircraft>1</nunber_of aircraft>
<type_of _aircraft>
<aircraft_type_and_nodel >F15</ ai rcraft _t ype_and_nodel >
</type_of _aircraft>
<aircraft_call _sign>THUNDERL</aircraft_cal |l _sign>
<pri mary_confi gurati on_code>GBUL0</ pri mary_confi gurati on_code>
<secondary_confi gurati on_code/ >
</individual _aircraft_m ssion_data>
<m ssi on_nunber >Al RSTRI PO1</ m ssi on_nunber >
<primary_m ssion_type>l NT</primary_m ssi on_t ype>
<secondary_m ssi on_type/ >
<ground_t arget _| ocati on>
<t ar get _t ype>Al RSTRI P</ t ar get _t ype>
<target _priority>1lD</target_priority>
<time_on_target_gtgtl oc>
<day_time_on_target _to_the_second>
<day>1</ day>
<hour _ti me>1</ hour _ti me>
<m nute_tinme>53</mi nute_tinme>
<second_ti ne>8</ second_ti ne>
<time_zone_zul u>Z</time_zone_zul u>
</day_time_on_target_to_the_second>
</time_on_target_gtgtl oc>
<desi red_mean_poi nt _of _i npact _gt gt| oc>
<dnpi _utm 1 neter>
<utm gri d_zone_desi gnati on>11</ut m gri d_zone_desi gnati on>
<ut m grid_zone_hem sphere>N</ ut m gri d_zone_hem sphere>
<utmagrid_zone_row>39</utmgrid_zone_r ow>
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<ut m_100000_rret er _squar e_r ow>42</ ut m_100000_n®t er _squar e_r ow>
<utm 1_neter_northi ng>250</ut m 1_net er _nort hi ng>
<utmgrid_zone_col um>5</utmgrid_zone_col um>
<ut m_100000_ret er _squar e_col utm>29</ ut m 100000_net er _squar e_col um>
<utm 1_neter_easting>850</utm 1_neter_easting>
</dnpi _utm1 neter>
</ desi red_mean_poi nt _of _i npact _gtgtl oc>
</ ground_t arget _| ocati on>
<m ssi on_routi ng_dat a>
<day_tine_and_nonth_of start>
<day>01</ day>
<hour _ti ne>1</ hour _ti me>
<m nute_tinme>42</mnute_tinme>
<ti me_zone>Z</ti ne_zone>
<nmont h_nane>JUNE</ nont h_nane>
</day_time_and_nonth_of _start>
<day_ti ne_and_nont h_of _st op>
<day>01</ day>
<hour _ti me>2</hour time>
<m nute_tinme>4</mnute_tinme>
<time_zone>Z</ti nme_zone>
<mont h_nane>JUNE</ nont h_narne>
</day_tinme_and_nont h_of _stop>
<t akeof f _posi ti on>
<t akeof f _position_utm1 neter>
<ut m grid_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<ut m gri d_zone_heni spher e>N</ ut m gri d_zone_hem spher e>
<utmgrid_zone_row>37</utmgrid_zone_r ow>
<ut m_100000_rret er _squar e_r ow>94</ ut m 100000_net er _squar e_r ow>
<utm 1 meter_northi ng>850</utm 1 _neter_nort hi ng>
<utmgrid_zone_col um>5</utmgri d_zone_col um>
<ut m_100000_net er _squar e_col urm>78</ ut m 100000_nret er _squar e_col um>
<utm 1l neter_easting>200</utm1 neter_easting>
</takeof f _position_utm1_meter>
<t akeof f _el evati on_i n_net er s>0</t akeof f _el evati on_i n_net er s>
</t akeof f _position>
<route_fiel d_group>
<r out e_poi nt _r out e>
<poi nt _and_al titude route_poi nt_nunber="0">
<route_point_utml1 neter>
<ut m gri d_zone_desi gnati on>11</utm gri d_zone_desi gnati on>
<utm gri d_zone_hem spher e>N</ ut m gri d_zone_hem sphere>
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<utmgrid_zone_row>37</utmgrid_zone_row>
<ut m_100000_net er _squar e_r ow>94</ ut m 100000_net er _squar e_r ow>
<utm 1 meter_northi ng>850</utm 1 _neter_nort hing>
<utmgrid_zone_col um>5</utmgri d_zone_col um>
<ut m_100000_net er _squar e_col utm>78</ ut m 100000_rret er _squar e_col um>
<utm 1 meter_easting>200</utm 1 neter_easti ng>
</route_point_utm1 neter>
<rout e_poi nt _al titude_i n_met ers>0</rout e_poi nt_al titude_i n_meters>
</ poi nt _and_al titude>
<poi nt _and_al ti tude route_poi nt_nunber="1">
<route_point_utml1 meter>
<utmgrid_zone_desi gnati on>11</utm gri d_zone_desi gnati on>
<utmgrid_zone_hem sphere>N</ ut m gri d_zone_hem sphere>
<utmgrid_zone_row>37</utmgrid_zone_row>
<ut m_100000_net er _squar e_r ow>95</ ut m 100000_net er _squar e_r ow>
<utm1 meter_northi ng>750</utm 1_neter_nort hi ng>
<utmgrid_zone_col um>5</utmgri d_zone_col um>
<ut m_100000_net er _squar e_col utm>76</ ut m 100000_rret er _squar e_col umm>
<utm 1 meter_easting>000</utm 1 neter_easting>
</route_point_utm1 neter>
<route_point_altitude_i n_neters>3.05</route_point_altitude_in_neters>
</ poi nt _and_al titude>
<poi nt _and_al ti tude route_poi nt_nunber="2">
<route_point_utml1 nmeter>
<utmgrid_zone_desi gnati on>11</utm gri d_zone_desi gnati on>
<utm gri d_zone_hem sphere>N</ ut m gri d_zone_hem sphere>
<utmgrid_zone_row>38</utmgrid_zone_row>
<ut m_100000_net er _squar e_r ow>02</ ut m 100000_net er _squar e_r ow>
<utm.1 meter_northi ng>000</utm 1_neter_nort hi ng>
<utmgrid_zone_col um>5</utmgri d_zone_col um>
<ut m_100000_net er _squar e_col utm>69</ ut m 100000_nret er _squar e_col umm>
<utm 1l meter_easting>000</utm 1 neter_easting>
</route_point_utm1 neter>
<route_point_altitude_i n_neters>6097.56</route_point_altitude_in_neters>
</ poi nt _and_al titude>
<poi nt _and_al titude route_poi nt_nunber="3">
<route_point_utml1l nmeter>
<ut m gri d_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<utm gri d_zone_hem spher e>N</ ut m gri d_zone_hem sphere>
<utmgrid_zone_row>38</utmgrid_zone_row>
<ut m_100000_net er _squar e_r ow>81</ ut m 100000_n®et er _squar e_r ow>
<utm1 meter_northi ng>000</utm 1_neter_nort hi ng>
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<ut m gri d_zone_col um>5</ut m gri d_zone_col um>
<ut m_100000_net er _squar e_col utm>36</ ut m 100000_rret er _squar e_col um>
<utm 1 neter_easting>000</utm 1 _neter_easting>
</route_point_utm1 neter>
<rout e_poi nt _al titude_i n_met er s>6097. 56</rout e_poi nt_al titude_i n_neters>
</ poi nt _and_al titude>
<poi nt _and_al ti tude route_poi nt_nunber="4">
<route_point _utm1_reter>
<utmgrid_zone_desi gnati on>11</utm gri d_zone_desi gnati on>
<utmgrid_zone_hem sphere>N</ ut m gri d_zone_hem sphere>
<utmgrid_zone_row>39</ut m gri d_zone_r ow>
<ut m_100000_net er _squar e_r ow>42</ ut m 100000_net er _squar e_r ow>
<utm 1 meter_northi ng>250</utm 1 _neter_nort hi ng>
<utmgrid_zone_col um>5</ut mgri d_zone_col um>
<ut m_100000_net er _squar e_col utm>28</ ut m 100000_rret er _squar e_col um>
<utm 1l meter_easting>150</utm 1 _neter_easti ng>
</route_point_utm1 neter>
<rout e_poi nt _al titude_i n_met er s>6097. 56</rout e_poi nt_al titude_i n_neters>
</ poi nt _and_al titude>
<poi nt _and_al ti tude route_poi nt_nunber="5">
<route_point_utml1l neter>
<ut m grid_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<utmgrid_zone_hem sphere>N</ utm gri d_zone_hem sphere>
<utmgrid_zone_row>39</ut m gri d_zone_r ow>
<ut m_100000_net er _squar e_r ow>40</ ut m 100000_net er _squar e_r ow>
<utm 1 meter_northi ng>000</utm 1_neter_nort hi ng>
<utmgrid_zone_col um>5</ut mgri d_zone_col um>
<ut m_100000_net er _squar e_col utm>11</ ut m 100000_rret er _squar e_col umm>
<utm 1 meter_easting>000</utm 1 neter_easting>
</route_point_utm1 neter>
<route_point_al titude_i n_neters>6097.56</route_point_altitude_in_neters>
</ poi nt _and_al titude>
<poi nt _and_al ti tude route_poi nt_nunber="6">
<route_point_utml1l nmeter>
<utmgrid_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<ut m gri d_zone_hem sphere>N</ ut m gri d_zone_hem sphere>
<utmgrid_zone_row>39</ut m gri d_zone_r ow>
<ut m_100000_net er _squar e_r ow>19</ ut m 100000_net er _squar e_r ow>
<utm1 meter_northi ng>000</utm 1_neter_nort hi ng>
<utmgrid_zone_col um>5</utmgri d_zone_col um>
<ut m_100000_net er _squar e_col utm>06</ ut m 100000_nret er _squar e_col umm>
<utm 1 meter_easting>000</utm1_neter_easting>
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</route_point_utml1 neter>
<rout e_poi nt _al titude_i n_met er s>6097. 56</rout e_poi nt_al titude_i n_neters>
</ poi nt _and_al titude>
<poi nt _and_al titude route_poi nt_nunber="7">
<route_point_utm1 meter>
<utmgrid_zone_desi gnati on>11</utm gri d_zone_desi gnati on>
<utmgrid_zone_hem sphere>N</ ut m gri d_zone_hem sphere>
<utmgrid_zone_row>38</utmgrid_zone_r ow>
<ut m_100000_net er _squar e_r ow>81</ ut m 100000_net er _squar e_r ow>
<utm 1 meter_northi ng>000</utm 1 _neter_nort hing>
<ut m grid_zone_col um>5</utm gri d_zone_col um>
<ut m_100000_net er _squar e_col utm>36</ ut m 100000_rret er _squar e_col um>
<utm 1 neter_easting>000</utm 1 _neter_easting>
</route_point_utm1 neter>
<rout e_poi nt _al titude_i n_met er s>6097. 56</rout e_poi nt_al titude_i n_neters>
</ poi nt _and_al titude>
<poi nt _and_al ti tude route_poi nt_nunber="8">
<route_point _utm1_reter>
<utmgrid_zone_desi gnati on>11</utm gri d_zone_desi gnati on>
<utmgrid_zone_hem sphere>N</ ut m gri d_zone_hem sphere>
<utmgrid_zone_row>38</utmgrid_zone_r ow>
<ut m_100000_ret er _squar e_r ow>02</ ut m 100000_net er _squar e_r ow>
<utm 1 neter_northi ng>000</utm 1 neter_nort hi ng>
<utmgrid_zone_col um>5</utmgri d_zone_col um>
<ut m_100000_net er _squar e_col utm>69</ ut m 100000_rret er _squar e_col um>
<utm 1l meter_easting>000</utm 1 neter_easting>
</route_point_utm1 neter>
<rout e_poi nt _al titude_i n_met er s>6097. 56</rout e_poi nt_al titude_i n_neters>
</ poi nt _and_al titude>
<poi nt _and_al ti tude route_poi nt_nunber="9">
<route_point_utml1 meter>
<utmgrid_zone_desi gnati on>11</utm gri d_zone_desi gnati on>
<utmgrid_zone_hem sphere>N</ utmgri d_zone_hem sphere>
<utmgrid_zone_row>37</utmgrid_zone_row>
<ut m_100000_net er _squar e_r ow>95</ ut m 100000_net er _squar e_r ow>
<utm1 meter_northi ng>750</utm 1_neter_nort hi ng>
<utmgrid_zone_col um>5</utmgri d_zone_col um>
<ut m_100000_net er _squar e_col utm>76</ ut m 100000_rret er _squar e_col umm>
<utm 1 meter_easting>000</utm1_neter_easting>
</route_point_utm1 neter>
<route_point_altitude_in_neters>3.05</route_point_altitude_in_neters>
</ poi nt _and_al titude>
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<poi nt _and_al ti tude route_point_nunber="10">
<route_point_utm1 meter>
<utmgrid_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<ut m gri d_zone_heni spher e>N</ ut m gri d_zone_heni spher e>
<utmgrid_zone_row>37</utmgrid_zone_r ow>
<ut m_100000_net er _squar e_r ow>94</ ut m 100000_net er _squar e_r ow>
<utm 1 meter_northi ng>850</utm 1 _neter_nort hi ng>
<ut m grid_zone_col um>5</ut m gri d_zone_col um>
<ut m _100000_net er _squar e_col utm>78</ ut m 100000_rret er _squar e_col um>
<utm 1 meter_easting>200</utm1 neter_easting>
</route_point_utm1 neter>
<rout e_poi nt _al titude_i n_neters>0</route_point_altitude_in_meters>
</ poi nt _and_al titude>
</ rout e_poi nt_route>
<time_of _position_route>
<cumul ative_ato_tine_in_seconds
rout e_poi nt _nunber ="0">2550</ currul ati ve_ato_ti ne_i n_seconds>
<cumul ative_ato_time_i n_seconds
rout e_poi nt _nunber ="1">2594. 57</ cunul ative_ato_ti me_i n_seconds>
<cumul ative_ato_time_i n_seconds
rout e_poi nt _nunber =" 2">2635. 31</ cunul ati ve_ato_ti me_i n_seconds>
<curmul ative_ato_time_in_seconds
rout e_poi nt _nunber ="3">2956. 37</ curmul ati ve_ato_tine_i n_seconds>
<cumul ative_ato_time_i n_seconds
rout e_poi nt _nunber ="4">3187. 94</ cunul ative_ato_ti me_i n_seconds>
<cumul ative_ato_tine_in_seconds
rout e_poi nt _nunber ="5">3252. 80</ cunul ati ve_ato_ti nme_i n_seconds>
<cumul ati ve_ato_time_i n_seconds
rout e_poi nt _nunber ="6">3333. 75</ cunul ative_ato_time_i n_seconds>
<cumul ative_ato_time_i n_seconds
rout e_poi nt _nunber ="7">3515. 31</ cunul ati ve_ato_ti me_i n_seconds>
<cumul ative_ato_tine_in_seconds
rout e_poi nt _nunber ="8">3836. 37</ cunul ati ve_ato_tinme_i n_seconds>
<cumul ative_ato_time_i n_seconds
rout e_poi nt _nunber ="9">3877. 11</ cunul ative_ato_ti me_i n_seconds>
<cumul ative_ato_tine_in_seconds
rout e_poi nt _nunber ="10">3886. 03</ cunul ati ve_ato_ti me_i n_seconds>
</tinme_of _position_route>
</route_field_group>
</ m ssion_routing_data>

</aircraft_m ssion_data_segnent >
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<ai rcraft_m ssion_dat a_segnent >

<i ndi vi dual _ai rcraft_m ssi on_dat a>
<nunber _of _ai rcraft>1</nunber_of _aircraft>
<type_of _aircraft>

<aircraft_type_and_nodel >F15</aircraft_type_and_nodel >

</type_of _aircraft>
<aircraft_call _si gn>THUNDER2</ ai rcraft_cal | _si gn>
<primary_configuration_code>@UL10</ pri mary_confi gurati on_code>
<secondary_configurati on_code/ >

</indi vi dual _aircraft_mi ssi on_dat a>

<m ssi on_nunber >Al RSTRI P02</ mi ssi on_nunber >
<primary_m ssion_type>l NT</primary_m ssi on_t ype>
<secondary_m ssi on_type/ >

<ground_t arget | ocati on>
<t arget _t ype>Al RSTRI P</t ar get _t ype>
<target _priority>1lD</target_priority>

<time_on_target_gtgtl oc>
<day_time_on_target_to_the_second>
<day>1</ day>
<hour _ti me>1</ hour _ti me>
<m nute_tine>53</ninute_tinme>
<second_ti ne>38</second_ti ne>
<time_zone_zul u>Z</time_zone_zul u>
</day_time_on_target_to_the_second>
</time_on_target_gtgtl oc>
<desi red_mean_poi nt _of _i npact_gtgtl oc>
<dnpi _utm 1 neter>
<ut m grid_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<ut m grid_zone_hem sphere>N</ ut m gri d_zone_hem sphere>
<utmgrid_zone_row>39</ut m gri d_zone_r ow>
<ut m_100000_rret er _squar e_r ow>42</ ut m_100000_n®et er _squar e_r ow>
<utm 1 neter_northi ng>250</ut m 1_net er _nort hi ng>
<utmgrid_zone_col um>5</utmgri d_zone_col um>
<ut m_100000_rret er _squar e_col utm>29</ ut m_100000_nret er _squar e_col um>
<utm 1 neter_easting>000</utm1_meter_easti ng>



</dnpi _utm1 neter>
</ desi red_mean_poi nt _of _i npact _gt gtl oc>
</ ground_target | ocati on>
<m ssi on_routi ng_dat a>
<day_ti ne_and_nont h_of _start>
<day>01</ day>
<hour _ti me>1</ hour _ti me>
<m nute_tine>44</nminute_time>
<time_zone>Z</time_zone>
<rmont h_nanme>JUNE</ nont h_nane>
</day_time_and_nonth_of _start>
<day_ti me_and_nont h_of _st op>
<day>01</ day>
<hour _ti me>2</ hour _ti me>
<m nute_tine>5</mnute_tinme>
<ti me_zone>Z</time_zone>
<rmont h_nanme>JUNE</ nont h_nane>
</ day_ti ne_and_nont h_of _st op>
<t akeof f _posi ti on>
<takeof f _position_utm1 neter>
<utm grid_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<utm gri d_zone_hem sphere>N</ ut m gri d_zone_hem sphere>
<utmagrid_zone_row>37</utmgrid_zone_r ow>
<ut m_100000_nret er _squar e_r ow>94</ ut m_ 100000_n®et er _squar e_r ow>
<utm 1_net er_nort hi ng>850</ut m 1_neter _nort hi ng>
<utmgrid_zone_col um>5</ut mgri d_zone_col unm>
<ut m_100000_net er _squar e_col utm>78</ ut m 100000_net er _squar e_col um>
<utm 1_neter_easting>200</utm 1_neter_easting>
</takeof f _position_utm1 neter>
<t akeof f _el evati on_i n_met er s>0</t akeof f _el evati on_i n_neters>
</ t akeof f _posi ti on>
<route_field_group>
<rout e_poi nt_rout e>
<poi nt _and_al ti tude route_point_nunber="0">
<route_point_utm1 meter>
<utmgrid_zone_desi gnati on>11</utm gri d_zone_desi gnati on>
<ut m gri d_zone_heni spher e>N</ ut m gri d_zone_heni spher e>
<utmgrid_zone_row>37</utmgrid_zone_r ow>
<ut m_100000_net er _squar e_r ow>94</ ut m 100000_net er _squar e_r ow>
<utm 1 meter_northi ng>850</utm 1 _neter_nort hing>
<ut m gri d_zone_col um>5</ut m gri d_zone_col um>
<ut m _100000_net er _squar e_col utm>78</ ut m 100000_rret er _squar e_col um>
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<utm_ 1 meter_easting>200</utm 1 _neter_easting>
</route_point_utm1 neter>
<route_point_altitude_in_neters>0</route_point_altitude in_neters>
</ poi nt _and_al titude>
<poi nt _and_al titude route_point_nunber="1">
<route_point_utm1 meter>
<utmgrid_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<ut m gri d_zone_heni spher e>N</ ut m gri d_zone_heni spher e>
<utmgrid_zone_row>37</utmgrid_zone_r ow>
<ut m_100000_net er _squar e_r ow>95</ ut m 100000_n®et er _squar e_r ow>
<utm 1_neter _northi ng>750</utm 1_nmeter _nort hi ng>
<utmgrid_zone_col um>5</ut mgri d_zone_col um>
<ut m 100000_net er _squar e_col utm>76</ ut m 100000 _net er _squar e_col um>
<utm 1 meter_easting>000</utm1 neter_easting>
</route_point_utm1 neter>
<route_point_altitude_in_neters>3.05</route_point_altitude_i n_neters>
</ poi nt _and_al titude>
<poi nt _and_al ti tude route_point_nunber="2">
<route_point_utm1 meter>
<utmgrid_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<utm gri d_zone_hemn spher e>N</ ut m gri d_zone_hem spher e>
<utmgrid_zone_row>38</utmgrid_zone_r ow>
<ut m 100000_net er _squar e_r ow>02</ ut m 100000_n®et er _squar e_r ow>
<utm 1_neter_nort hi ng>000</utm 1_rmeter_nort hi ng>
<utmgrid_zone_col um>5</ut mgri d_zone_col um>
<ut m 100000_net er _squar e_col utmm>69</ ut m 100000_nret er _squar e_col um>
<utm 1 meter_easting>000</utm1 neter_easting>
</route_point_utm1_reter>
<route_point_al titude_i n_neters>6097.56</route_point_altitude_in_neters>
</ poi nt _and_al titude>
<poi nt _and_al ti tude route_point_nunber="3">
<route_point_utm1 meter>
<utmgrid_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<ut m gri d_zone_heni spher e>N</ ut m gri d_zone_heni spher e>
<utmgrid_zone_row>38</utmgrid_zone_r ow>
<ut m_100000_net er _squar e_r ow>81</ ut m 100000_net er _squar e_r ow>
<utm 1_neter_nort hi ng>000</utm 1_reter_nort hi ng>
<ut m grid_zone_col um>5</ut m gri d_zone_col um>
<ut m _100000_net er _squar e_col utm>36</ ut m 100000_rret er _squar e_col um>
<utm 1 meter_easting>000</utm1 neter_easting>
</route_point_utml1 neter>
<route_point_altitude_i n_neters>6097.56</route_point_altitude_in_neters>
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</ poi nt _and_al titude>
<poi nt _and_al titude route_point_nunber="4">
<route_point_utml1l nmeter>
<ut m gri d_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<utm grid_zone_hem sphere>N</ ut m gri d_zone_hem sphere>
<utmgrid_zone_row>39</utmgri d_zone_r ow>
<ut m_100000_net er _squar e_r ow>42</ ut m 100000_net er _squar e_r ow>
<utm 1_neter _nort hi ng>250</utm 1_nmeter _nort hi ng>
<utmgrid_zone_col um>5</ut m gri d_zone_col um>
<ut m_100000_net er _squar e_col utm>29</ ut m 100000_nret er _squar e_col um>
<utm 1 meter_easting>000</utm 1 _neter_easting>
</route_point_utm1 neter>
<rout e_poi nt _al titude_i n_net ers>6097. 56</route_poi nt_al titude_i n_neters>
</ poi nt _and_al titude>
<poi nt _and_al titude route_point_nunber="5">
<route_point_utm1 meter>
<utmgrid_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<ut m gri d_zone_heni spher e>N</ ut m gri d_zone_heni spher e>
<utmgrid_zone_row>39</utm gri d_zone_r ow>
<ut m_100000_net er _squar e_r ow>40</ ut m 100000_net er _squar e_r ow>
<utm 1_neter_nort hi ng>000</utm 1_neter_nort hi ng>
<utmgrid_zone_col um>5</ut mgri d_zone_col um>
<ut m 100000_net er _squar e_col utm>11</ ut m 100000 _net er _squar e_col um>
<utm 1 meter_easting>000</utm1 neter_easting>
</route_point_utm1 neter>
<route_point_al titude_i n_neters>6097.56</route_point_altitude_in_neters>
</ poi nt _and_al titude>
<poi nt _and_al ti tude route_point_nunber="6">
<route_point_utm1 meter>
<utmgrid_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<ut m gri d_zone_heni spher e>N</ ut m gri d_zone_heni spher e>
<utmgrid_zone_row>39</utm gri d_zone_r ow>
<ut m 100000_net er _squar e_r ow>19</ ut m 100000_net er _squar e_r ow>
<utm 1_neter_nort hi ng>000</utm 1_reter_nort hi ng>
<utmgrid_zone_col um>5</ut mgri d_zone_col um>
<ut m _100000_net er _squar e_col utmm>06</ ut m 100000_nret er _squar e_col um>
<utm 1 meter_easting>000</utm1 neter_easting>
</route_point_utm1_reter>
<route_point_altitude_i n_neters>6097.56</route_point_altitude_in_neters>
</ poi nt _and_al titude>
<poi nt _and_al titude route_poi nt_nunber="7">
<route_point_utm1 meter>
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<ut m gri d_zone_desi gnati on>11</utmgri d_zone_desi gnati on>

<utm grid_zone_hem sphere>N</ ut m gri d_zone_hem sphere>

<utmgrid_zone_row>38</utmgrid_zone_row>

<ut m 100000_net er _squar e_r ow>81</ ut m 100000_net er _squar e_r ow>

<utm 1_net er _nort hi ng>000</utm 1_nmeter _nort hi ng>

<utmgrid_zone_col uim>5</ut m gri d_zone_col um>

<ut m_100000_net er _squar e_col utm>36</ ut m 100000_nret er _squar e_col um>

<utm 1_neter_easti ng>000</utm 1_neter_easting>
</route_point_utm1 neter>

<route_point_altitude_i n_neters>6097.56</route_point_altitude_in_neters>

</ poi nt _and_al titude>
<poi nt _and_al titude route_point_nunber="8">
<route_point_utml1l nmeter>
<ut m gri d_zone_desi gnati on>11</utm gri d_zone_desi gnati on>
<utm gri d_zone_hem sphere>N</ ut m gri d_zone_hem sphere>
<utmgrid_zone_row>38</utmgrid_zone_r ow>
<ut m_100000_net er _squar e_r ow>02</ ut m 100000_n®et er _squar e_r ow>
<utm 1_net er _nort hi ng>000</utm 1_nmeter_nort hi ng>
<utmgrid_zone_col uim>5</ut m gri d_zone_col um>
<ut m_100000_net er _squar e_col utm>69</ ut m 100000_nret er _squar e_col umm>
<utm 1l neter_easting>000</utm1_neter_easting>
</route_point_utm1 neter>
<rout e_poi nt _al titude_i n_met er s>6097. 56</route_poi nt_altitude_i n_neters>
</ poi nt _and_al titude>
<poi nt _and_al titude route_poi nt_nunber="9">
<route_point_utm1 meter>
<ut m gri d_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<ut m gri d_zone_heni spher e>N</ ut m gri d_zone_heni spher e>
<utmgrid_zone_row>37</utmgrid_zone_r ow>
<ut m_100000_net er _squar e_r ow>95</ ut m 100000_n®et er _squar e_r ow>
<utm 1_neter _nort hi ng>750</ut m 1_nmeter _nort hi ng>
<utmgrid_zone_col uim>5</ut m gri d_zone_col um>
<ut m 100000_net er _squar e_col utm>76</ ut m 100000 _net er _squar e_col um>
<utm_ 1 meter_easting>000</utm1 neter_easting>
</route_point_utm1 neter>
<route_point_altitude_in_neters>3.05</route_point_altitude_in_neters>
</ poi nt _and_al titude>
<poi nt _and_al ti tude route_point_nunber="10">
<route_point_utm1 meter>
<utmgrid_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<ut m gri d_zone_heni spher e>N</ ut m gri d_zone_heni spher e>
<utmgrid_zone_row>37</utmgrid_zone_r ow>
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<ut m_100000_net er _squar e_r ow>94</ ut m 100000_net er _squar e_r ow>
<utm 1_net er _nort hi ng>850</utm 1_nmeter _nort hi ng>
<utmgrid_zone_col um>5</utmgrid_zone_col um>
<ut m_100000_net er _squar e_col utm>78</ ut m 100000_nret er _squar e_col umm>
<utm 1_neter_easti ng>200</utm 1_nmeter_easting>
</route_point_utm1 neter>
<route_point _altitude_in_neters>0</route_point_altitude_in_neters>
</ point_and_al titude>
</ rout e_poi nt _rout e>
<time_of position_route>
<cumul ative_ato_time_i n_seconds
rout e_poi nt _nunber =" 0" >2580</ curnul ati ve_ato_ti ne_i n_seconds>

<cumul ative_ato_time_i n_seconds

rout e_poi nt _nunber ="1">2624. 57</ cunul ative_ato_ti me_i n_seconds>
<cumul ative_ato_tine_in_seconds

rout e_poi nt _nunber ="2">2665. 31</ cunul ati ve_ato_ti nme_i n_seconds>
<cumul ative_ato_time_i n_seconds

rout e_poi nt _nunber ="3">2986. 37</ cunul ative_ato_ti me_i n_seconds>
<cumul ative_ato_time_i n_seconds

rout e_poi nt _nunber ="4">3217. 55</ cunul ati ve_ato_ti me_i n_seconds>

<curmul ative_ato_time_in_seconds

rout e_poi nt _nunber="5">3285. 58</ curul ati ve_ato_tine_i n_seconds>
<cumul ative_ato_time_i n_seconds

rout e_poi nt _nunber ="6">3366. 53</ cunul ative_ato_time_i n_seconds>
<cumul ative_ato_tine_in_seconds

rout e_poi nt _nunber ="7">3548. 09</ cunul ati ve_ato_ti nme_i n_seconds>
<cumul ati ve_ato_time_i n_seconds

rout e_poi nt _nunber =" 8" >3869. 15</ cunul ative_ato_ti me_i n_seconds>
<cumul ative_ato_time_i n_seconds

rout e_poi nt _nunber ="9">3909. 89</ cunul ati ve_ato_ti me_i n_seconds>
<cumul ative_ato_tine_in_seconds

rout e_poi nt _nunber="10">3918. 80</ cunul ati ve_ato_ti nme_i n_seconds>

</time_of _position_route>
</route_field_group>
</ m ssi on_routing_dat a>

</ aircraft_mnission_data_segment >
<aircraft_m ssion_data_segnent >

<i ndi vidual _aircraft_mi ssion_data>
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<nunber _of _ai rcraft>1</nunber_of _aircraft>
<type_of _aircraft>
<aircraft_type_and_nodel >F15</aircraft_type_and_nodel >

</type_of _aircraft>
<aircraft_cal | _si gn>THUNDER3</ ai rcraft_cal | _si gn>
<pri mary_configuration_code>GU10</ pri mary_confi gurati on_code>
<secondary_configurati on_code/ >

</indivi dual _aircraft_mi ssion_data>

<m ssi on_nunber >Al RSTRI PO3</ m ssi on_nunber >
<primary_m ssion_type>l NT</primary_m ssi on_t ype>
<secondary_m ssi on_type/ >

<ground_t ar get _| ocati on>
<target _type>Al RSTRI P</target _type>
<target _priority>1D</target_priority>

<time_on_target_gtgtloc>
<day_tinme_on_target_to_the_second>
<day>1</ day>
<hour _ti me>1</ hour _ti me>
<m nute_tinme>53</m nute_tine>
<second_ti me>22</ second_t i ne>
<time_zone_zul u>Z</tinme_zone_zul u>
</day_time_on_target_to_the_second>
</tinme_on_target_gtgtl oc>
<desi red_mean_poi nt _of _i npact _gt gt| oc>
<dnpi _utm1 neter>
<utm grid_zone_desi gnati on>11</ut m gri d_zone_desi gnati on>
<ut m grid_zone_hem sphere>N</ ut m gri d_zone_hem sphere>
<utmagrid_zone_row>39</utmgrid_zone_r ow>
<ut m_100000_rret er _squar e_r ow>42</ ut m_ 100000_n®et er _squar e_r ow>
<utm 1_neter_northi ng>250</ut m 1_net er _nort hi ng>
<utmgrid_zone_col um>5</utmgri d_zone_col unm>
<ut m_100000_ret er _squar e_col utm>29</ ut m 100000_net er _squar e_col um>
<utm 1_neter_easting>850</utm 1_neter_easting>
</dnpi _utm1 neter>
</ desi red_mean_poi nt _of _i npact _gtgtl oc>
</ ground_t arget _| ocati on>
<m ssi on_routi ng_dat a>
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<day_ti ne_and_nont h_of _start>
<day>01</ day>
<hour _ti me>1</ hour _ti me>
<m nute_tinme>43</mnute_tine>
<ti me_zone>Z</ti nme_zone>
<nont h_nanme>JUNE</ nont h_nane>
</day_tinme_and_nonth_of _start>
<day_ti ne_and_nont h_of _st op>
<day>01</ day>
<hour _ti me>2</ hour _ti me>
<m nute_tinme>5</mnute_time>
<ti me_zone>Z</ti nme_zone>
<nmont h_nane>JUNE</ nont h_nane>
</ day_ti me_and_nont h_of _st op>
<t akeof f _posi ti on>
<t akeof f _position_utm1 neter>
<ut mgrid_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<ut m gri d_zone_hemn spher e>N</ ut m gri d_zone_hem spher e>
<utmgrid_zone_row>37</utmgrid_zone_r ow>
<ut m_100000_net er _squar e_r ow>94</ ut m 100000_n®et er _squar e_r ow>
<utm 1_neter_northi ng>850</utm 1_neter_northi ng>
<utmgrid_zone_col um>5</ut mgrid_zone_col um>
<ut m 100000_rret er _squar e_col utm>78</ ut m 100000 _net er _squar e_col um>
<utm 1l neter_easting>200</utm 1 _neter_easting>
</takeof f_position_utm1 neter>
<t akeof f _el evation_i n_neters>0</takeoff el evation_in_neters>
</t akeof f _posi ti on>
<route_field_group>
<rout e_poi nt _r out e>
<poi nt _and_al ti tude route_poi nt_nunber="0">
<route_point_utml1 meter>
<utmgrid_zone_desi gnati on>11</utm gri d_zone_desi gnati on>
<utmgrid_zone_hem sphere>N</ utmgri d_zone_hem sphere>
<utmgrid_zone_row>37</utmgrid_zone_row>
<ut m_100000_net er _squar e_r ow>94</ ut m 100000_net er _squar e_r ow>
<utm1 meter_northi ng>850</utm 1_neter_nort hi ng>
<utmgrid_zone_col um>5</utmgri d_zone_col um>
<ut m_100000_net er _squar e_col utm>78</ ut m 100000_rret er _squar e_col umm>
<utm 1 meter_easting>200</utm1_neter_easti ng>
</route_point_utm1 neter>
<route_point_altitude_in_neters>0</route_point_altitude_in_neters>
</ poi nt _and_al titude>
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<poi nt _and_al titude route_point_nunber="1">
<route_point_utm1 meter>
<utmgrid_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<ut m gri d_zone_heni spher e>N</ ut m gri d_zone_heni spher e>
<utmgrid_zone_row>37</utmgrid_zone_r ow>
<ut m_100000_net er _squar e_r ow>95</ ut m 100000_net er _squar e_r ow>
<utm 1 meter_northi ng>750</utm 1_neter_nort hi ng>
<ut m grid_zone_col um>5</ut m gri d_zone_col um>
<ut m _100000_net er _squar e_col utm>76</ ut m 100000_rret er _squar e_col um>
<utm 1 meter_easting>000</utm1 neter_easting>
</route_point_utm1 neter>
<rout e_poi nt _al titude_i n_met ers>3. 05</rout e_poi nt_al titude_i n_meters>
</ poi nt _and_al titude>
<poi nt _and_al titude route_poi nt_nunber="2">
<route_point_utm1 meter>
<utmgrid_zone_desi gnati on>11</utm gri d_zone_desi gnati on>
<utmgri d_zone_hem sphere>N</ ut m gri d_zone_hem sphere>
<utmgrid_zone_row>38</utmgrid_zone_row>
<ut m_100000_net er _squar e_r ow>02</ ut m 100000_net er _squar e_r ow>
<utm 1 meter_northi ng>000</utm 1 _neter_nort hi ng>
<utmgrid_zone_col um>5</utmgri d_zone_col um>
<ut m_100000_net er _squar e_col utm>69</ ut m 100000_nret er _squar e_col um>
<utm 1l neter_easting>000</utm1 neter_easting>
</route_point_utm1 neter>
<rout e_poi nt _al titude_i n_met er s>6097. 56</rout e_poi nt_al titude_i n_neters>
</ poi nt _and_al titude>
<poi nt _and_al ti tude route_point_nunber="3">
<route_point _utm1_reter>
<utmgrid_zone_desi gnati on>11</utm gri d_zone_desi gnati on>
<utmgri d_zone_hem sphere>N</ ut m gri d_zone_hem sphere>
<utmgrid_zone_row>38</utmgrid_zone_row>
<ut m_100000_net er _squar e_r ow>81</ ut m 100000_net er _squar e_r ow>
<utm 1 meter_northi ng>000</utm 1 neter_nort hing>
<utmgrid_zone_col um>5</utmgri d_zone_col um>
<ut m_100000_net er _squar e_col utm>36</ ut m 100000_rret er _squar e_col um>
<utm 1 meter_easting>000</utm 1 neter_easting>
</route_point_utm1 neter>
<rout e_poi nt _al titude_i n_met er s>6097. 56</rout e_poi nt_al titude_i n_neters>
</ poi nt _and_al titude>
<poi nt _and_al ti tude route_poi nt_nunber="4">
<route_point_utml1 meter>
<utm grid_zone_desi gnati on>11</utm gri d_zone_desi gnati on>
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<ut m gri d_zone_heni spher e>N</ ut m gri d_zone_heni spher e>
<utmgrid_zone_row>39</utm gri d_zone_r ow>
<ut m 100000_net er _squar e_r ow>42</ ut m 100000_net er _squar e_r ow>
<utm 1_neter_nort hi ng>250</utm 1_nmeter _nort hi ng>
<utmgrid_zone_col um>5</ut mgri d_zone_col um>
<ut m 100000_net er _squar e_col utmm>29</ ut m 100000_nret er _squar e_col um>
<utm 1l meter_easting>850</utm1 neter_easting>
</route_point_utm1_reter>
<route_point_al titude_i n_neters>6097.56</route_point_altitude_in_neters>
</ poi nt _and_al titude>
<poi nt _and_al ti tude route_point_nunber="5">
<route_point_utm1 meter>
<utmgrid_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<ut m gri d_zone_heni spher e>N</ ut m gri d_zone_heni spher e>
<utmgrid_zone_row>39</utm gri d_zone_r ow>
<ut m_100000_net er _squar e_r ow>40</ ut m 100000_net er _squar e_r ow>
<utm 1 meter_northi ng>000</utm 1 _neter_nort hi ng>
<ut m gri d_zone_col um>5</ut m gri d_zone_col um>
<ut m 100000_net er _squar e_col utmm>11</ ut m 100000_rret er _squar e_col um>
<utm 1 meter_easting>000</utm1 neter_easting>
</route_point_utml1 neter>
<rout e_poi nt _al titude_i n_met er s>6097. 56</rout e_poi nt_al titude_i n_neters>
</ poi nt _and_al titude>
<poi nt _and_al ti tude route_point_nunber="6">
<route_point_utm1 meter>
<utmgrid_zone_desi gnati on>11</utm gri d_zone_desi gnati on>
<ut m gri d_zone_heni spher e>N</ ut m gri d_zone_heni spher e>
<utmgrid_zone_row>39</ut m gri d_zone_r ow>
<ut m_100000_net er _squar e_r ow>19</ ut m 100000_net er _squar e_r ow>
<utm 1 meter_northi ng>000</utm 1 _neter_nort hi ng>
<ut m grid_zone_col um>5</ut m gri d_zone_col um>
<ut m _100000_net er _squar e_col utm>06</ ut m 100000_rret er _squar e_col um>
<utm 1 neter_easting>000</utm1_neter_easting>
</route_point_utm1 neter>
<rout e_poi nt _al titude_i n_met er s>6097. 56</rout e_poi nt_al titude_i n_neters>
</ poi nt _and_al titude>
<poi nt _and_al titude route_poi nt_nunber="7">
<route_point_utm1_reter>
<utm grid_zone_desi gnati on>11</utm gri d_zone_desi gnati on>
<utmgri d_zone_hem sphere>N</ ut m gri d_zone_hem sphere>
<utmgrid_zone_row>38</utmgrid_zone_r ow>
<ut m_100000_net er _squar e_r ow>81</ ut m 100000_net er _squar e_r ow>
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<utm 1_net er _nort hi ng>000</utm 1_nmeter _nort hi ng>
<utmgrid_zone_col um>5</ut mgri d_zone_col um>
<ut m 100000_net er _squar e_col utm>36</ ut m 100000 _net er _squar e_col um>
<utm 1 meter_easting>000</utm1 neter_easting>
</route_point_utm1 neter>
<route_point_al titude_i n_neters>6097.56</route_point_altitude_in_neters>
</ poi nt _and_al titude>
<poi nt _and_al ti tude route_point_nunber="8">
<route_point_utm1 meter>
<utmgrid_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<ut m gri d_zone_heni spher e>N</ ut m gri d_zone_heni spher e>
<utmgrid_zone_row>38</utmgrid_zone_r ow>
<ut m 100000_net er _squar e_r ow>02</ ut m 100000_n®et er _squar e_r ow>
<utm 1_neter_nort hi ng>000</utm 1_rmeter_nort hi ng>
<utmgrid_zone_col um>5</ut mgri d_zone_col um>
<ut m _100000_net er _squar e_col utmm>69</ ut m 100000_nret er _squar e_col um>
<utm 1 meter_easting>000</utm1 neter_easting>
</route_point_utm1_reter>
<route_point_altitude_i n_neters>6097.56</route_point_altitude_in_neters>
</ poi nt _and_al titude>
<poi nt _and_al ti tude route_poi nt_nunber="9">
<route_point_utm1 neter>
<utmgrid_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<ut m gri d_zone_heni spher e>N</ ut m gri d_zone_heni spher e>
<utmgrid_zone_row>37</utmgrid_zone_r ow>
<ut m_100000_net er _squar e_r ow>95</ ut m 100000_net er _squar e_r ow>
<utm 1_neter_northi ng>750</utm 1_nmeter _nort hi ng>
<ut m gri d_zone_col um>5</ut m gri d_zone_col um>
<ut m 100000_net er _squar e_col utm>76</ ut m 100000_rret er _squar e_col um>
<utm 1 meter_easting>000</utm1 neter_easting>
</route_point_utml1 neter>
<route_point_altitude_in_neters>3.05</route_point_altitude_i n_neters>
</ poi nt _and_al titude>
<poi nt _and_al ti tude route_point_nunber="10">
<route_point_utm1 meter>
<utmgrid_zone_desi gnati on>11</utm gri d_zone_desi gnati on>
<ut m gri d_zone_heni spher e>N</ ut m gri d_zone_heni spher e>
<utmgrid_zone_row>37</utmgrid_zone_r ow>
<ut m_100000_net er _squar e_r ow>94</ ut m 100000_net er _squar e_r ow>
<utm 1 meter_northi ng>850</utm 1 _neter_nort hing>
<ut m gri d_zone_col um>5</ut m gri d_zone_col um>
<ut m _100000_net er _squar e_col utm>78</ ut m 100000_rret er _squar e_col um>
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rout e_poi
rout e_poi
rout e_poi
rout e_poi
rout e_poi
rout e_poi

rout e_poi

<utm_ 1 meter_easting>200</utm 1 _neter_easting>
</route_point_utm1 neter>
<route_point_altitude_in_neters>0</route_point_altitude in_neters>
</ poi nt _and_al titude>
</ rout e_poi nt_route>
<time_of _position_route>
<cumul ative_ato_time_i n_seconds
nt _nunber ="0">2565</ curul ati ve_ato_tinme_i n_seconds>
<cumul ative_ato _tine_in_seconds
nt _nunber ="1">2609. 57</ cunul ati ve_ato_ti me_i n_seconds>
<cumul ative_ato_time_i n_seconds
nt _nunber ="2">2650. 31</ cunul ative_ato_time_i n_seconds>
<cumul ative_ato_time_in_seconds
nt _nunber="3">2971. 37</cunul ati ve_ato_ti nme_i n_seconds>
<cumul ative_ato_time_in_seconds
nt _nunber ="4">3202. 21</cumul ative_ato_time_i n_seconds>
<cumul ative_ato_time_i n_seconds
nt _nunber ="5">3273. 40</ cunul ative_ato_ti me_i n_seconds>
<cumul ative_ato _tine_in_seconds
nt _nunber ="6">3354. 36</ cunul ati ve_ato_ti nme_i n_seconds>
<cumul ative_ato_time_i n_seconds

rout e_poi nt _nunber ="7">3535. 91</ cumul ati ve_ato_ti me_i n_seconds>

rout e_poi

rout e_poi

rout e_poi

</unit_a

<cumul ative_ato_time_in_seconds
nt _nunber ="8">3856. 97</ cunul ati ve_ato_ti nme_i n_seconds>

<cumul ative_ato_tine_in_seconds
nt _nunber ="9">3897. 71</ cunul ati ve_ato_ti nme_i n_seconds>
<cumul ati ve_ato_time_i n_seconds
nt _nunber =" 10" >3906. 63</cunul ative_ato_tinme_i n_seconds>
</time_of position_route>
</route_fiel d_group>
</ m ssi on_routing_dat a>
</aircraft_m ssion_data_segnent >
r_attack_pl an>
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APPENDIX N. 4TFW FINAL UNIT FLIGHT PLAN IN XML CREATED FROM THE AIR TASKING ORDER

<?xm version="1.0" encodi ng="utf-8" ?>
<unit_air_attack_pl an>
<country_of _t he_wor| d>USA</ count ry_of _t he_wor | d>
<t asked_ser vi ce>USAF</ t asked_servi ce>
<tasked unit_and_| ocati on>
<t asked_uni t _desi gnat or >4TFW/ t asked_uni t _desi gnat or >
<tasked_unit_| ocation_t askunit>
<pl ace_nanme>29 PALMS Al RSTRI P</ pl ace_nane>
</tasked_unit_| ocation_taskunit>
</tasked_unit_and_| ocati on>
<aircraft_m ssion_dat a_segnent >
<i ndi vidual _aircraft_m ssion_dat a>
<nunber _of _ai rcraft>1</nunber_of _aircraft>
<type_of _aircraft>
<aircraft_type_and_nodel >F15</aircraft_type_and_nodel >
</type_of aircraft>
<aircraft_cal | _si gn>UNCLESAML1</ ai rcraft_cal | _si gn>
<primary_configuration_code>@GUL10</ pri mary_confi gurati on_code>
<secondary_confi gurati on_code/ >
</indi vi dual _aircraft_mi ssi on_dat a>
<m ssi on_nunber >SAML1</ m ssi on_nunber >
<primary_m ssion_type>I NT</primary_m ssi on_type>
<secondary_m ssi on_type/ >
<ground_t ar get _| ocati on>
<target _type>SAM S| TE</t ar get _type>
<target _priority>1D</target_priority>
<time_on_target_gtgtl oc>
<day_time_on_target_to_the_second>
<day>1</ day>
<hour _ti me>00</ hour _ti me>
<m nute_tine>21</mnute_tine>
<second_ti ne>43</ second_ti ne>
<time_zone_zul u>Z</time_zone_zul u>
</day_time_on_target_to_the_second>
</time_on_target_gtgtl oc>
<desi red_mean_poi nt _of _i npact _gt gtl oc>
<dnpi _utm 1_neter>
<utm grid_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<utmgrid_zone_hem sphere>N</ ut m gri d_zone_hem sphere>
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<utmgrid_zone_row>39</ut m gri d_zone_r ow>
<ut m_100000_rret er _squar e_r ow>25</ ut m_ 100000_n®et er _squar e_r ow>
<utm 1 neter_northi ng>350</utm 1 _neter_northi ng>
<utmgrid_zone_col um>5</ut mgri d_zone_col um>
<ut m_100000_rret er _squar e_col urm>28</ ut m 100000_rret er _squar e_col umm>
<utm 1 neter_easting>600</utm1_mneter_easti ng>
</dnpi _utm21 neter>
</ desi red_nean_poi nt _of _i npact _gt gt | oc>
</ ground_t arget _| ocati on>
<m ssi on_routing_dat a>
<day_ti ne_and_nont h_of _start>
<day> 01 </day>
<hour _ti me> 00 </ hour_tine>
<m nute_tinme> 12 </ mnute_tinme>
<tinme_zone> Z </time_zone>
<nmont h_nanme> JUNE </ nont h_nane>
</day_tinme_and_nonth_of _start>
<day_ti ne_and_nont h_of _st op>
<day> 01 </day>
<hour _ti me> 00 </ hour_tine>
<m nute_tinme> 34 </mnute_time>
<time_zone> Z </time_zone>
<nmont h_nanme> JUNE </ nont h_nane>
</ day_ti me_and_nont h_of _st op>
<t akeof f _posi ti on>
<t akeof f _position_utm1 neter>
<utm gri d_zone_desi gnati on>11</ut m gri d_zone_desi gnati on>
<ut m gri d_zone_hemn spher e>N</ ut m gri d_zone_hem spher e>
<utmgrid_zone_row>37</utmgrid_zone_r ow>
<ut m_100000_nret er _squar e_r ow>94</ ut m 100000_n®et er _squar e_r ow>
<utm 1_neter_northi ng>850</utm 1_neter_nort hi ng>
<utmgrid_zone_col um>5</ut mgri d_zone_col um>
<ut m 100000_net er _squar e_col utm>78</ ut m 100000 _net er _squar e_col um>
<utm 1 neter_easting>200</utm 1 _neter_easting>
</takeof f_position_utm1 neter>
<t akeof f _el evation_i n_neters>0</takeoff el evation_in_neters>
</t akeof f _posi ti on>
<route_field_group>
<rout e_poi nt _r out e>
<poi nt _and_al ti tude route_poi nt_nunber="0">
<route_point_utml1 meter>
<utm grid_zone_desi gnati on>11</utm gri d_zone_desi gnati on>
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<ut m gri d_zone_heni spher e>N</ ut m gri d_zone_heni spher e>
<utmgrid_zone_row>37</utmgrid_zone_r ow>
<ut m 100000_net er _squar e_r ow>94</ ut m 100000_net er _squar e_r ow>
<utm 1_neter_northi ng>850</utm 1_nmeter_nort hi ng>
<utmgrid_zone_col um>5</ut mgri d_zone_col um>
<ut m 100000_net er _squar e_col utm>78</ ut m 100000_rret er _squar e_col um>
<utm 1 meter_easting>200</utm1 neter_easting>
</route_point_utm1_reter>
<rout e_poi nt _al titude_i n_neters>0</route_point_altitude_in_meters>
</ poi nt _and_al titude>
<poi nt _and_al titude route_point_nunber="1">
<route_point_utm1 meter>
<utmgrid_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<ut m gri d_zone_heni spher e>N</ ut m gri d_zone_heni spher e>
<utmgrid_zone_row>37</utmgrid_zone_r ow>
<ut m_100000_net er _squar e_r ow>95</ ut m 100000_net er _squar e_r ow>
<utm 1 meter_northi ng>750</utm 1 _neter_nort hi ng>
<ut m gri d_zone_col um>5</ut m gri d_zone_col um>
<ut m _100000_net er _squar e_col utm>76</ ut m 100000_rret er _squar e_col um>
<utm 1 meter_easting>000</utm1 neter_easting>
</route_point_utml1 neter>
<rout e_poi nt _al titude_i n_met ers>3. 05</route_point_altitude_in_neters>
</ poi nt _and_al titude>
<poi nt _and_al titude route_poi nt_nunber="2">
<route_point_utm1 meter>
<utmgrid_zone_desi gnati on>11</utm gri d_zone_desi gnati on>
<ut m gri d_zone_heni spher e>N</ ut m gri d_zone_heni spher e>
<utmgrid_zone_row>38</utmgrid_zone_r ow>
<ut m_100000_net er _squar e_r ow>02</ ut m 100000_net er _squar e_r ow>
<utm 1 meter_northi ng>000</utm 1 _neter_nort hi ng>
<ut m grid_zone_col um>5</ut m gri d_zone_col um>
<ut m _100000_net er _squar e_col utm>69</ ut m 100000_rret er _squar e_col um>
<utm 1 neter_easting>000</utm1_neter_easting>
</route_point_utm1 neter>
<rout e_poi nt _al titude_i n_met ers>9146. 34</route_poi nt_al titude_i n_neters>
</ poi nt _and_al titude>
<poi nt _and_al ti tude route_point_nunber="3">
<route_point_utm1_reter>
<utm grid_zone_desi gnati on>11</utm gri d_zone_desi gnati on>
<utmgri d_zone_hem sphere>N</ ut m gri d_zone_hem sphere>
<utmgrid_zone_row>38</utmgrid_zone_r ow>
<ut m_100000_net er _squar e_r ow>81</ ut m 100000_net er _squar e_r ow>
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<utm 1_net er _nort hi ng>000</utm 1_nmeter _nort hi ng>
<utmgrid_zone_col um>5</ut mgri d_zone_col um>
<ut m 100000_net er _squar e_col utm>36</ ut m 100000 _net er _squar e_col um>
<utm 1 meter_easting>000</utm1 neter_easting>
</route_point_utm1 neter>
<route_point_altitude_i n_neters>9146. 34</route_point_altitude_i n_neters>
</ poi nt _and_al titude>
<poi nt _and_al ti tude route_point_nunber="4">
<route_point_utm1 meter>
<utmgrid_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<ut m gri d_zone_heni spher e>N</ ut m gri d_zone_heni spher e>
<utmgrid_zone_row>39</utm gri d_zone_r ow>
<ut m 100000_net er _squar e_r ow>25</ ut m 100000_net er _squar e_r ow>
<utm 1_neter_northi ng>350</utm 1_nmeter_nort hi ng>
<utmgrid_zone_col um>5</ut mgri d_zone_col um>
<ut m _100000_net er _squar e_col utmm>28</ ut m 100000_nret er _squar e_col um>
<utm 1 meter_easting>600</utm1 neter_easting>
</route_point_utm1_reter>
<route_point_altitude_i n_neters>9146. 34</route_point_altitude_i n_neters>
</ poi nt _and_al titude>
<poi nt _and_al ti tude route_poi nt_nunber="5">
<route_point_utm1 neter>
<utmgrid_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<ut m gri d_zone_heni spher e>N</ ut m gri d_zone_heni spher e>
<utmgrid_zone_row>39</utm gri d_zone_r ow>
<ut m_100000_net er _squar e_r ow>40</ ut m 100000_net er _squar e_r ow>
<utm 1_neter_nort hi ng>000</utm 1_reter_nort hi ng>
<ut m gri d_zone_col um>5</ut m gri d_zone_col um>
<ut m 100000_net er _squar e_col utmm>11</ ut m 100000_rret er _squar e_col um>
<utm 1 meter_easting>000</utm1 neter_easting>
</route_point_utml1 neter>
<route_point_altitude_i n_neters>9146. 34</route_point_altitude_i n_neters>
</ poi nt _and_al titude>
<poi nt _and_al ti tude route_point_nunber="6">
<route_point_utm1 meter>
<utmgrid_zone_desi gnati on>11</utm gri d_zone_desi gnati on>
<ut m gri d_zone_heni spher e>N</ ut m gri d_zone_heni spher e>
<utmgrid_zone_row>39</ut m gri d_zone_r ow>
<ut m_100000_net er _squar e_r ow>19</ ut m 100000_net er _squar e_r ow>
<utm 1 meter_northi ng>000</utm 1 _neter_nort hi ng>
<ut m gri d_zone_col um>5</ut m gri d_zone_col um>
<ut m _100000_net er _squar e_col utm>06</ ut m 100000_rret er _squar e_col um>
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<utm 1 meter_easting>000</utm 1 _neter_easting>
</route_point_utm1 neter>
<rout e_poi nt _al titude_i n_met ers>9146. 34</route_poi nt_al titude_i n_neters>
</ poi nt _and_al titude>
<poi nt _and_al titude route_point_nunber="7">
<route_point_utm1 meter>
<utmgrid_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<ut m gri d_zone_heni spher e>N</ ut m gri d_zone_heni spher e>
<utmgrid_zone_row>38</utmgrid_zone_r ow>
<ut m_100000_net er _squar e_r ow>81</ ut m 100000_n®et er _squar e_r ow>
<utm 1_neter _nort hi ng>000</utm 1_nmeter _nort hi ng>
<utmgrid_zone_col um>5</ut mgri d_zone_col um>
<ut m 100000_net er _squar e_col utm>36</ ut m 100000 _net er _squar e_col um>
<utm 1 meter_easting>000</utm1 neter_easting>
</route_point_utm1 neter>
<route_point_al titude_i n_neters>9146. 34</route_point_al titude_i n_neters>>
</ poi nt _and_al titude>
<poi nt _and_al ti tude route_point_nunber="8">
<route_point_utm1 meter>
<utmgrid_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<utm gri d_zone_hemn spher e>N</ ut m gri d_zone_hem spher e>
<utmgrid_zone_row>38</utmgrid_zone_r ow>
<ut m 100000_net er _squar e_r ow>02</ ut m 100000_n®et er _squar e_r ow>
<utm 1_neter_nort hi ng>000</utm 1_rmeter_nort hi ng>
<utmgrid_zone_col um>5</ut mgri d_zone_col um>
<ut m 100000_net er _squar e_col utmm>69</ ut m 100000_nret er _squar e_col um>
<utm 1 meter_easting>000</utm1 neter_easting>
</route_point_utm1_reter>
<route_point_altitude_i n_neters>9146. 34</route_point_altitude_i n_neters>
</ poi nt _and_al titude>
<poi nt _and_al ti tude route_point_nunber="9">
<route_point_utm1 meter>
<utmgrid_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<ut m gri d_zone_heni spher e>N</ ut m gri d_zone_heni spher e>
<utmgrid_zone_row>37</utmgrid_zone_r ow>
<ut m _100000_net er _squar e_r ow>95</ ut m 100000_net er _squar e_r ow>
<utm 1_neter_nort hi ng>750</utm 1_nmeter _nort hi ng>
<ut m grid_zone_col um>5</ut m gri d_zone_col um>
<ut m _100000_net er _squar e_col utm>76</ ut m 100000_rret er _squar e_col um>
<utm 1 meter_easting>000</utm1 neter_easting>
</route_point_utml1 neter>
<route_point_altitude_in_neters>3.05</route_point_altitude_in_neters>
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rout e_poi
rout e_poi
rout e_poi
rout e_poi
rout e_poi
rout e_poi
rout e_poi

rout e_poi

</ poi nt _and_al titude>
<poi nt _and_al titude route_poi nt_nunber="10">
<route_point_utml1l nmeter>
<ut m gri d_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<utm grid_zone_hem sphere>N</ ut m gri d_zone_hem sphere>
<utmgrid_zone_row>37</utmgrid_zone_r ow>
<ut m_100000_net er _squar e_r ow>94</ ut m 100000_n®et er _squar e_r ow>
<utm 1_neter _nort hi ng>850</utm 1_nmeter _nort hi ng>
<utmgrid_zone_col um>5</ut m gri d_zone_col um>
<ut m_100000_net er _squar e_col utm>78</ ut m 100000_nret er _squar e_col um>
<utm 1 meter_easting>200</utm 1 _neter_easti ng>
</route_point_utm1 neter>
<route_point_altitude_in_neters>0</route_point_altitude in_neters>
</ poi nt _and_al titude>
</ rout e_poi nt_route>
<time_of _position_route>
<cumul ative_ato_time_i n_seconds
nt _nunber ="0">720</ cumnul ati ve_ato_tine_i n_seconds>
<cumul ative_ato _tine_in_seconds
nt _nunber="1">764. 57</ cunul ati ve_ato_ti nme_i n_seconds>
<cumul ative_ato_time_i n_seconds

rout e_poi nt _nunber ="2">813. 70</ curul ati ve_ato_ti me_i n_seconds>

<cumul ative_ato_time_in_seconds

nt _nunber="3">1134. 76</ cunul ati ve_ato_ti nme_i n_seconds>
<cumul ative_ato_time_in_seconds

nt _nunber ="4">1303. 37</cumul ative_ato_time_i n_seconds>
<cumul ative_ato_time_i n_seconds

nt _nunber ="5">1389. 24</ cunul ative_ato_ti me_i n_seconds>
<cumul ative_ato_tine_in_seconds

nt _nunber ="6">1470. 19</ cunul ati ve_ato_ti nme_i n_seconds>
<cumul ative_ato_time_i n_seconds

nt _nunber ="7">1651. 75</ cumul ati ve_ato_time_i n_seconds>
<cumul ative_ato_time_in_seconds

nt _nunber="8">1972. 81</ cunul ati ve_ato_ti nme_i n_seconds>
<cumul ative_ato_time_in_seconds

nt _nunber =" 9" >2021. 94</ curmul ati ve_ato_time_i n_seconds>
<cumul ative_ato_time_i n_seconds

nt _nunber ="10">2030. 85</ cunul ative_ato_time_i n_seconds>

</time_of _position_route>
</route_field_group>
</ m ssi on_routing_dat a>
</aircraft_m ssion_data_segnent >
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<aircraft_m ssion_dat a_segnent >
<i ndi vi dual _ai rcraft_m ssi on_dat a>
<nunber _of _aircraft>1</nunber_of aircraft>
<type_of _aircraft>
<aircraft_type_and_nodel >F15</ ai rcraft _t ype_and_nodel >
</type_of _aircraft>
<aircraft_call _si gn>UNCLESAMi</aircraft_cal |l _sign>
<pri mary_configurati on_code>GBULl0</ pri mary_confi gurati on_code>
<secondary_confi gurati on_code/ >
</indivi dual _aircraft_m ssi on_data>
<m ssi on_nunber >SAMA</ m ssi on_nunber >
<primary_m ssion_type>l NT</primary_m ssi on_t ype>
<secondary_m ssi on_type/ >
<ground_t arget _| ocati on>
<target _type>SAM S| TE</t ar get _type>
<target _priority>1lD</target_priority>
<time_on_target_gtgtloc>
<day_time_on_target _to_the_second>
<day>1</ day>
<hour _ti me>00</ hour _ti me>
<m nute_tine>19</mnute_time>
<second_ti me>26</ second_ti ne>
<time_zone_zul u>Z</tinme_zone_zul u>
</day_time_on_target_to_the_second>
</tinme_on_target_gtgtl oc>
<desi red_mean_poi nt _of _i npact _gt gt| oc>
<dnpi _utm1 neter>
<utm gri d_zone_desi gnati on>11</ut m gri d_zone_desi gnati on>
<ut m grid_zone_hem sphere>N</ ut m gri d_zone_hem sphere>
<utmagrid_zone_row>39</utmgrid_zone_r ow>
<ut m_100000_rret er _squar e_r ow>37</ ut m_100000_n®et er _squar e_r ow>
<utm 1 neter_northi ng>000</ut m 1_neter_nort hi ng>
<utmgrid_zone_col um>5</utmgrid_zone_col um>
<ut m_100000_nret er _squar e_col utm>29</ ut m 100000_net er _squar e_col um>
<utm 1_neter_easti ng>000</utm 1_neter_easting>
</dnpi _utm1 neter>
</ desi red_nean_poi nt _of _i npact _gt gtl oc>
</ ground_t arget _| ocati on>
<m ssi on_routi ng_dat a>
<day_tine_and_nonth_of _start>
<day> 01 </day>
<hour _time> 00 </ hour_time>



<m nute_tinme> 9 </mnute_tine>
<tinme_zone> Z </time_zone>
<nmont h_nane> JUNE </ nont h_nane>
</day_tinme_and_nonth_of _start>
<day_ti me_and_nont h_of _st op>
<day> 01 </day>
<hour _ti me> 00 </ hour_tine>
<m nute_tine> 31 </minute_time>
<time_zone> Z </tine_zone>
<rmont h_nane> JUNE </ nont h_nane>
</ day_ti me_and_nont h_of _st op>
<t akeof f _posi ti on>
<takeof f _position_ utm1 neter>
<utm gri d_zone_desi gnati on>11</ut m gri d_zone_desi gnati on>
<ut m gri d_zone_hem sphere>N</ ut m gri d_zone_hem sphere>
<utmgrid_zone_row>37</utmgrid_zone_r ow>
<ut m_100000_net er _squar e_r ow>94</ ut m 100000_n®et er _squar e_r ow>
<utm 1_neter_nort hi ng>850</utm 1_neter _nort hi ng>
<utmgrid_zone_col um>5</ut mgri d_zone_col unm>
<ut m_100000_net er _squar e_col utm>78</ ut m 100000_net er _squar e_col um>
<utm 1 neter_easting>200</utm1_meter_easti ng>
</takeoff_position_utm1 neter>
<t akeof f _el evati on_i n_neters>0</takeoff_el evati on_i n_neters>
</t akeof f _posi ti on>
<route_field_group>
<r out e_poi nt _r out e>
<poi nt _and_al ti tude route_point_nunber="0">
<route_point _utm1_reter>
<utmgrid_zone_desi gnati on>11</utm gri d_zone_desi gnati on>
<utmgri d_zone_hem sphere>N</ ut m gri d_zone_hem sphere>
<utmgrid_zone_row>37</utmgrid_zone_row>
<ut m_100000_net er _squar e_r ow>94</ ut m 100000_net er _squar e_r ow>
<utm 1 meter_northi ng>850</utm 1 _neter_nort hing>
<utmgrid_zone_col um>5</utmgri d_zone_col um>
<ut m_100000_net er _squar e_col utm>78</ ut m 100000_rret er _squar e_col um>
<utm 1 meter_easting>200</utm1_neter_easti ng>
</route_point_utm1 neter>
<rout e_poi nt _al titude_i n_met er s>0</rout e_poi nt _al titude_i n_meters>
</ poi nt _and_al titude>
<poi nt _and_al ti tude route_poi nt_nunber="1">
<route_point_utml1 meter>
<utm grid_zone_desi gnati on>11</utm gri d_zone_desi gnati on>
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<ut m gri d_zone_heni spher e>N</ ut m gri d_zone_heni spher e>
<utmgrid_zone_row>37</utmgrid_zone_r ow>
<ut m 100000_net er _squar e_r ow>95</ ut m 100000_n®et er _squar e_r ow>
<utm 1_neter_northi ng>750</ut m 1_nmeter _nort hi ng>
<utmgrid_zone_col um>5</ut mgri d_zone_col um>
<ut m 100000_net er _squar e_col utm>76</ ut m 100000_nret er _squar e_col um>
<utm 1 meter_easting>000</utm1 neter_easting>
</route_point_utm1_reter>
<route_point_altitude_in_neters>3.05</route_point_altitude_i n_neters>
</ poi nt _and_al titude>
<poi nt _and_al titude route_poi nt_nunber="2">
<route_point_utm1 meter>
<utmgrid_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<ut m gri d_zone_heni spher e>N</ ut m gri d_zone_heni spher e>
<utmgrid_zone_row>38</utmgrid_zone_r ow>
<ut m _100000_net er _squar e_r ow>02</ ut m 100000_net er _squar e_r ow>
<utm 1 meter_northi ng>000</utm 1 _neter_nort hi ng>
<ut m gri d_zone_col um>5</ut m gri d_zone_col um>
<ut m _100000_net er _squar e_col utmm>69</ ut m 100000_rret er _squar e_col um>
<utm 1 meter_easting>000</utm1 neter_easting>
</route_point_utml1 neter>
<rout e_poi nt _al titude_i n_met er s>9146. 34</route_point_al titude_i n_neters>
</ poi nt _and_al titude>
<poi nt _and_al ti tude route_point_nunber="3">
<route_point_utm1 meter>
<utmgrid_zone_desi gnati on>11</utm gri d_zone_desi gnati on>
<ut m gri d_zone_heni spher e>N</ ut m gri d_zone_heni spher e>
<utmgrid_zone_row>38</utmgrid_zone_r ow>
<ut m _100000_net er _squar e_r ow>81</ ut m 100000_net er _squar e_r ow>
<utm 1 meter_northi ng>000</utm 1 _neter_nort hi ng>
<ut m grid_zone_col um>5</ut m gri d_zone_col um>
<ut m _100000_net er _squar e_col utm>36</ ut m 100000_rret er _squar e_col um>
<utm 1 neter_easting>000</utm1_neter_easting>
</route_point_utm1 neter>
<rout e_poi nt _al titude_i n_met ers>9146. 34</route_poi nt_al titude_i n_neters>
</ poi nt _and_al titude>
<poi nt _and_al titude route_poi nt_nunber="4">
<route_point_utm1_reter>
<utm grid_zone_desi gnati on>11</utm gri d_zone_desi gnati on>
<utmgri d_zone_hem sphere>N</ ut m gri d_zone_hem sphere>
<utmgrid_zone_row>39</ut m gri d_zone_r ow>
<ut m_100000_net er _squar e_r ow>37</ ut m 100000_net er _squar e_r ow>
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<utm 1_net er _nort hi ng>000</utm 1_nmeter _nort hi ng>
<utmgrid_zone_col um>5</ut mgri d_zone_col um>
<ut m 100000_net er _squar e_col utm>29</ ut m 100000 _net er _squar e_col um>
<utm 1 meter_easting>000</utm1 neter_easting>
</route_point_utm1 neter>
<route_point_altitude_i n_neters>9146. 34</route_point_altitude_i n_neters>
</ poi nt _and_al titude>
<poi nt _and_al ti tude route_point_nunber="5">
<route_point_utm1 meter>
<utmgrid_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<ut m gri d_zone_heni spher e>N</ ut m gri d_zone_heni spher e>
<utmgrid_zone_row>39</utm gri d_zone_r ow>
<ut m 100000_net er _squar e_r ow>40</ ut m 100000_n®et er _squar e_r ow>
<utm 1_neter_nort hi ng>000</utm 1_rmeter_nort hi ng>
<utmgrid_zone_col um>5</ut mgri d_zone_col um>
<ut m 100000_net er _squar e_col utm>11</ ut m 100000 _nrret er _squar e_col um>
<utm 1 meter_easting>000</utm1 neter_easting>
</route_point_utm1_reter>
<route_point_altitude_i n_neters>9146. 34</route_point_altitude_i n_neters>
</ poi nt _and_al titude>
<poi nt _and_al ti tude route_poi nt _nunber="6">
<route_point_utm1 neter>
<utmgrid_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<ut m gri d_zone_heni spher e>N</ ut m gri d_zone_heni spher e>
<utmgrid_zone_row>39</utm gri d_zone_r ow>
<ut m_100000_net er _squar e_r ow>19</ ut m 100000_net er _squar e_r ow>
<utm 1_neter_nort hi ng>000</utm 1_reter_nort hi ng>
<ut m gri d_zone_col um>5</ut m gri d_zone_col um>
<ut m _100000_net er _squar e_col utm>06</ ut m 100000_rret er _squar e_col um>
<utm 1 meter_easting>000</utm1 neter_easting>
</route_point_utml1 neter>
<route_point_altitude_i n_neters>9146. 34</route_point_altitude_i n_neters>
</ poi nt _and_al titude>
<poi nt _and_al titude route_poi nt_nunber="7">
<route_point_utm1 meter>
<utmgrid_zone_desi gnati on>11</utm gri d_zone_desi gnati on>
<ut m gri d_zone_heni spher e>N</ ut m gri d_zone_heni spher e>
<utmgrid_zone_row>38</utmgrid_zone_r ow>
<ut m_100000_net er _squar e_r ow>81</ ut m 100000_net er _squar e_r ow>
<utm 1 meter_northi ng>000</utm 1 _neter_nort hi ng>
<ut m gri d_zone_col um>5</ut m gri d_zone_col um>
<ut m _100000_net er _squar e_col utm>36</ ut m 100000_rret er _squar e_col um>
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<utm 1 meter_easting>000</utm 1 _neter_easting>
</route_point_utm1 neter>
<rout e_poi nt _al titude_i n_neters>9146. 34</route_poi nt_al titude_i n_neters>>
</ poi nt _and_al titude>
<poi nt _and_al titude route_point_nunber="8">
<route_point_utm1 meter>
<utmgrid_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<ut m gri d_zone_heni spher e>N</ ut m gri d_zone_heni spher e>
<utmgrid_zone_row>38</utmgrid_zone_r ow>
<ut m_100000_net er _squar e_r ow>02</ ut m 100000_n®et er _squar e_r ow>
<utm 1_neter _nort hi ng>000</utm 1_nmeter _nort hi ng>
<utmgrid_zone_col um>5</ut mgri d_zone_col um>
<ut m 100000_net er _squar e_col utm>69</ ut m 100000 _net er _squar e_col um>
<utm 1 meter_easting>000</utm1 neter_easting>
</route_point_utm1 neter>
<route_point_altitude_i n_neters>9146. 34</route_point_altitude_i n_neters>
</ poi nt _and_al titude>
<poi nt _and_al ti tude route_point_nunber="9">
<route_point_utm1 meter>
<utmgrid_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<utm gri d_zone_hemn spher e>N</ ut m gri d_zone_hem spher e>
<utmgrid_zone_row>37</utmgri d_zone_r ow>
<ut m 100000_net er _squar e_r ow>95</ ut m 100000_n®et er _squar e_r ow>
<utm 1_neter_northi ng>750</utm 1_nmeter _nort hi ng>
<utmgrid_zone_col um>5</ut mgri d_zone_col um>
<ut m 100000_net er _squar e_col utm>76</ ut m 100000_nret er _squar e_col um>
<utm 1 meter_easting>000</utm1 neter_easting>
</route_point_utm1_reter>
<route_point_altitude_in_neters>3.05</route_point_altitude_i n_neters>
</ poi nt _and_al titude>
<poi nt _and_al ti tude route_point_nunber="10">
<route_point_utm1 meter>
<utmgrid_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<ut m gri d_zone_heni spher e>N</ ut m gri d_zone_heni spher e>
<utmgrid_zone_row>37</utmgrid_zone_r ow>
<ut m_100000_net er _squar e_r ow>94</ ut m 100000_net er _squar e_r ow>
<utm 1_neter_northi ng>850</utm 1_nmeter_nort hi ng>
<ut m grid_zone_col um>5</ut m gri d_zone_col um>
<ut m _100000_net er _squar e_col utm>78</ ut m 100000_rret er _squar e_col um>
<utm 1 meter_easting>200</utm1 neter_easting>
</route_point_utml1 neter>
<rout e_poi nt _al titude_i n_neters>0</route_point_altitude_in_meters>
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</ poi nt _and_al titude>
</ rout e_poi nt_route>
<time_of position_route>
<cumul ative_ato_time_i n_seconds
rout e_poi nt _nunber =" 0" >540</ currul ati ve_ato_ti ne_i n_seconds>
<cumul ative_ato_tine_in_seconds
rout e_poi nt _nunber ="1">584. 57</ cunul ati ve_ato_ti nme_i n_seconds>
<cumul ati ve_ato_time_i n_seconds
rout e_poi nt _nunber ="2">633. 70</ cunul ative_ato_ti me_i n_seconds>
<cumul ative_ato_time_i n_seconds
rout e_poi nt _nunber =" 3">954. 76</ cunul ati ve_ato_ti me_i n_seconds>
<cumul ative_ato_time_in_seconds
rout e_poi nt _nunber ="4">1166. 39</ cunul ati ve_ato_ti nme_i n_seconds>
<cumul ative_ato_time_i n_seconds
rout e_poi nt _nunber ="5">1234. 82</ cunul ative_ato_ti me_i n_seconds>
<cumul ative_ato_tine_in_seconds
rout e_poi nt _nunber="6">1315. 78</ cunul ati ve_ato_ti nme_i n_seconds>
<cumul ative_ato_time_i n_seconds
rout e_poi nt _nunber ="7">1497. 33</ cunul ative_ato_time_i n_seconds>
<cumul ative_ato_time_i n_seconds
rout e_poi nt _nunber ="8">1818. 39</ cumul ati ve_ato_ti me_i n_seconds>
<curmul ative_ato_time_in_seconds
rout e_poi nt _nunber="9">1867. 52</ cumul ati ve_ato_ti me_i n_seconds>
<cumul ative_ato_time_i n_seconds
rout e_poi nt _nunber ="10">1876. 44</ cunul ative_ato_ti me_i n_seconds>
</time_of _position_route>
</route_fiel d_group>
</ m ssi on_rout i ng_dat a>
</aircraft_m ssion_data_segnent >
</unit_air_attack_pl an>



Gee

APPENDIX O. 101AIRCAV PARTIAL UNIT FLIGHT PLAN IN XML CREATED FROM THE ATO

<?xm version="1.0" encodi ng="utf-8" ?>
<unit_air_attack_pl an>
<country_of _t he_wor| d>USA</ count ry_of _t he_wor | d>
<t asked_ser vi ce>ARW</ t asked_servi ce>
<tasked unit_and_| ocati on>
<t asked_uni t _desi gnat or >101Al RCAV</t asked_uni t _desi gnat or >
<tasked_unit_| ocation_t askunit>
<pl ace_nanme>FT | RWN HELO Al RSTRI P</ pl ace_nane>
</tasked_unit_| ocation_taskunit>
</tasked_unit_and_| ocati on>
<aircraft_m ssion_dat a_segnent >
<i ndi vidual _aircraft_m ssion_dat a>
<nunber _of _ai rcraft>1</nunber_of _aircraft>
<type_of _aircraft>
<aircraft_type_and_nodel >APACHE</ ai rcraft_type_and_nodel >
</type_of aircraft>
<aircraft_call _sign>EARLYBI RD1</aircraft_cal |l _sign>
<pri mary_confi gurati on_code>HELLFI RE</ pri mary_confi gurati on_code>
<secondary_confi gurati on_code/ >
</indi vi dual _aircraft_mi ssi on_dat a>
<m ssi on_nunber >E\\RADARO1</ m ssi on_nunber >
<primary_m ssion_type>I NT</primary_m ssi on_type>
<secondary_m ssi on_type/ >
<ground_t ar get _| ocati on>
<target _type>EARLY WARNI NG RADAR</t ar get _t ype>
<target _priority>1D</target_priority>
<time_on_target_gtgtl oc>
<day_time_on_target_to_the_second>
<day>1</ day>
<hour _ti me>1</ hour _ti me>
<m nute_tine>42</mnute_tine>
<second_ti ne>31</ second_ti ne>
<time_zone_zul u>Z</time_zone_zul u>
</day_time_on_target_to_the_second>
</time_on_target_gtgtl oc>
<desi red_mean_poi nt _of _i npact _gt gtl oc>
<dnpi _utm 1_neter>
<utm grid_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<utmgrid_zone_hem sphere>N</ ut m gri d_zone_hem sphere>
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<utmgrid_zone_row>39</ut m gri d_zone_r ow>
<ut m_100000_rret er _squar e_r ow>29</ ut m_ 100000_net er _squar e_r ow>
<utm 1 neter_northi ng>000</utm 1 neter_nort hi ng>
<utmgrid_zone_col um>5</ut mgri d_zone_col um>
<ut m_100000_rret er _squar e_col urm>11</ ut m 100000_rret er _squar e_col umm>
<utm 1 neter_easting>500</utm1_mneter_easti ng>
</dnpi _utm21 neter>
</ desi red_nean_poi nt _of _i npact _gt gt | oc>
</ ground_t arget _| ocati on>
</aircraft_m ssion_data_segnent >

<aircraft_m ssion_dat a_segnent >
<i ndi vidual _aircraft_m ssion_dat a>
<nunber _of _ai rcraft>1</nunber_of _aircraft>
<type_of _aircraft>
<aircraft_type_and_nodel >APACHE</ ai rcraft _type_and_nodel >
</type_of aircraft>
<aircraft_call _si gn>EARLYBI RD2</aircraft_cal |l _si gn>
<primary_configurati on_code>HELLFI RE</ pri mary_confi gurati on_code>
<secondary_configurati on_code/ >
</indivi dual _aircraft_m ssion_data>
<m ssi on_nunber >ENRADARO2</ m ssi on_numnber >
<primary_m ssion_type>l NT</prinmary_m ssi on_type>
<secondary_m ssi on_type/ >
<ground_t ar get _| ocati on>
<target _type>EARLY WARNI NG RADAR</t ar get _t ype>
<target _priority>1D</target_priority>
<time_on_target_gtgtl oc>
<day_time_on_target_to_the_second>
<day>1</ day>
<hour _ti me>1</ hour _ti me>
<m nute_tine>42</mnute_tine>
<second_ti ne>32</ second_ti ne>
<time_zone_zul u>Z</time_zone_zul u>
</day_time_on_target_to_the_second>
</time_on_target_gtgtl oc>
<desi red_mean_poi nt _of _i npact _gt gtl oc>
<dnpi _utm 1_neter>
<utm grid_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<utmgrid_zone_hem sphere>N</ ut m gri d_zone_hem sphere>
<utmgrid_zone_row>39</ut m gri d_zone_r ow>
<ut m_100000_rret er _squar e_r ow>23</ ut m 100000_net er _squar e_r ow>
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<utm 1_neter_northi ng>500</utm 1_neter_northi ng>
<utmgrid_zone_col um>5</ut mgrid_zone_col unm>
<ut m 100000_nret er _squar e_col utm>36</ ut m 100000 _net er _squar e_col um>
<utm 1 neter_easting>500</utm1_neter_easting>
</dnpi _utm1 neter>
</ desi red_mean_poi nt _of _i npact _gt gtl oc>
</ ground_t arget | ocati on>
</ aircraft_mnission_data_segment >
</unit_air_attack_pl an>
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APPENDIX P. 100TFW PARTIAL UNIT FLIGHT PLAN IN XML CREATED FROM THE AIR TASKING ORDER

<?xm version="1.0" encodi ng="utf-8" ?>
<uni t _air_attack_pl an>
<country_of _t he_wor| d>USA</ count ry_of _t he_wor | d>
<t asked_ser vi ce>USAF</ t asked_servi ce>
<tasked_unit_and_| ocati on>
<t asked_uni t _desi gnat or >100TFW/ t asked_uni t _desi gnat or >
<tasked unit | ocation_taskunit>
<pl ace_nane>29 PALMS Al RSTRI P</ pl ace_nane>
</tasked_unit_| ocation_taskunit>
</tasked_unit_and_| ocati on>
<aircraft_m ssion_data_segnent >
<i ndi vi dual _ai rcraft_m ssi on_dat a>
<nunber _of _ai rcraft>1</nunber_of _aircraft>
<type_of aircraft>
<aircraft_type_and_nodel >F15</ ai rcraft _t ype_and_nodel >
</type_of _aircraft>
<aircraft_cal |l _si gn>THUNDERL</ ai rcraft_cal | _si gn>
<primary_configuration_code>@UL0</ pri mary_confi gurati on_code>
<secondary_configuration_code/ >
</individual _aircraft_m ssion_data>
<m ssi on_nunber >Al RSTRI PO1</ m ssi on_nunber >
<primary_m ssion_type>l NT</ pri mary_m ssi on_t ype>
<secondary_m ssi on_type/ >
<ground_t arget | ocati on>
<t arget _t ype>Al RSTRI P</ t ar get _t ype>
<target _priority>1lD</target_priority>
<time_on_target_gtgtl oc>
<day_time_on_target_to_the_second>
<day>1</ day>
<hour _time>1</hour _time>
<m nute_tinme>53</mnute_tine>
<second_ti me>8</ second_ti ne>
<time_zone_zul u>Z</tinme_zone_ zul u>
</day_time_on_target_to_the _second>
</tinme_on_target_gtgtloc>
<desi red_mean_poi nt _of _i npact _gt gtl oc>
<dnpi _utm1 neter>
<utm grid_zone_desi gnati on>11</ut m gri d_zone_desi gnati on>
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<utm gri d_zone_hem spher e>N</ ut m gri d_zone_hem spher e>
<utmgrid_zone_row>39</ut m gri d_zone_r ow>
<ut m 100000_nret er _squar e_r ow>42</ ut m 100000_n®et er _squar e_r ow>
<utm 1_neter_northi ng>250</utm 1_neter_northi ng>
<utmgrid_zone_col um>5</ut mgri d_zone_col unm>
<ut m 100000_rret er _squar e_col unm>29</ ut m 100000_rret er _squar e_col um>
<utm 1l neter_easting>850</utm1 neter_easting>
</dnpi _utm 1 neter>
</ desi red_mean_poi nt _of _i npact _gt gtl oc>
</ ground_t arget | ocati on>
</ aircraft_m ssion_data_segment >
<aircraft_m ssion_dat a_segnent >

<i ndi vi dual _ai rcraft_m ssi on_dat a>
<nunber _of _ai rcraft>1</nunber_of _aircraft>
<type_of _aircraft>

<aircraft_type_and_nodel >F15</aircraft_type_and_nodel >

</type_of _aircraft>
<aircraft_call _si gn>THUNDER2</ ai rcraft_cal | _si gn>
<primary_configuration_code>@UL10</ pri mary_confi gurati on_code>

<secondary_configurati on_code/ >

</indivi dual _aircraft_mi ssion_data>

<m ssi on_nunber >Al RSTRI P02</ mi ssi on_nunber >
<primary_m ssion_type>l NT</primary_m ssi on_t ype>
<secondary_m ssi on_type/ >

<ground_t arget | ocati on>
<target _type>Al RSTRI P</target _type>
<target _priority>1lD</target_priority>

<time_on_target_gtgtl oc>
<day_time_on_target_to_the_second>
<day>1</ day>
<hour _ti me>1</ hour _ti me>
<m nute_tine>53</ninute_tinme>
<second_ti ne>38</second_ti ne>
<time_zone_zul u>Z</time_zone_zul u>
</day_time_on_target_to_the_second>
</time_on_target_gtgtl oc>
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<desi red_mean_poi nt _of _i npact _gt gtl oc>
<dnpi _utm1 neter>
<utmgrid_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<utm gri d_zone_hem spher e>N</ ut m gri d_zone_hem spher e>
<utmgrid_zone_row>39</ut m gri d_zone_r ow>
<ut m_100000_rret er _squar e_r ow>42</ ut m 100000_net er _squar e_r ow>
<utm 1 neter_northi ng>250</ut m 1_neter _nort hi ng>
<utmgrid_zone_col um>5</utmgri d_zone_col unm>
<ut m 100000_rret er _squar e_col urm>29</ ut m 100000_rret er _squar e_col um>
<utm 1l neter_easting>000</utm 1 neter_easting>
</dnpi _utm1 neter>
</ desi red_mean_poi nt _of _i npact _gt gtl oc>
</ ground_t arget | ocati on>

</aircraft_m ssion_data_segnent >
<aircraft_m ssion_data_segnent >

<i ndi vidual _aircraft_mi ssion_data>
<nunber _of _aircraft>1</nunber_of aircraft>

<type_of _aircraft>
<aircraft_type_and_nodel >F15</ ai rcraft _t ype_and_nodel >

</type_of aircraft>
<aircraft_cal |l _si gn>THUNDER3</ ai rcraft_cal | _si gn>
<primary_configuration_code>GU10</ pri mary_confi gurati on_code>
<secondary_configurati on_code/ >

</indi vi dual _aircraft_m ssi on_dat a>

<m ssi on_nunber >Al RSTRI PO3</ m ssi on_nunber >
<primary_m ssion_type>l NT</ pri mary_m ssi on_t ype>
<secondary_m ssi on_type/ >

<ground_t ar get _| ocati on>
<t ar get _t ype>Al RSTRI P</ t ar get _t ype>
<target _priority>1D</target_priority>

<time_on_target_gtgtl oc>
<day_time_on_target_to_the_second>
<day>1</ day>
<hour _time>1</hour _time>
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<m nute_ti nme>53</ninute_time>
<second_ti me>22</ second_t i nme>
<time_zone_zul u>zZ</time_zone_zul u>
</day_time_on_target_to_the_second>
</time_on_target_gtgtl oc>
<desi red_mean_poi nt _of _i npact _gt gt| oc>
<dnpi _utm1 neter>
<utm gri d_zone_desi gnati on>11</ut m gri d_zone_desi gnati on>
<ut m grid_zone_hem sphere>N</ ut m gri d_zone_hem sphere>
<utmgrid_zone_row>39</utmgri d_zone_r ow>
<ut m_100000_rret er _squar e_r ow>42</ ut m_100000_n®et er _squar e_r ow>
<utm 1_neter_northi ng>250</ut m 1_net er _nort hi ng>
<utmgrid_zone_col um>5</utmgrid_zone_col um>
<ut m_100000_nret er _squar e_col utm>29</ ut m 100000_net er _squar e_col um>
<utm 1_neter_easting>850</utm 1_neter_easting>
</dnpi _utm1 neter>
</ desi red_mean_poi nt _of _i npact _gtgtl oc>
</ ground_t arget _| ocati on>
</aircraft_m ssion_data_segnent >
</unit_air_attack_plan>
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APPENDIX Q. 4TFW PARTIAL UNIT FLIGHT PLAN IN XML

<?xm version="1.0" encodi ng="utf-8" ?>
<uni t _air_attack_pl an>
<country_of _t he_wor| d>USA</ count ry_of _t he_wor | d>

<t asked_servi ce>USAF</ t asked_servi ce>

<tasked unit_and_| ocati on>
<t asked_uni t _desi gnat or >4TFW/ t asked_uni t _desi gnat or >
<tasked_unit_| ocation_t askunit>
<pl ace_nanme>29 PALMS Al RSTRI P</ pl ace_nane>
</tasked_unit_| ocation_taskunit>
</tasked_unit_and_| ocati on>

<aircraft_m ssion_data_segnent >

<i ndi vi dual _ai rcraft_m ssi on_dat a>

<nunber of aircraft>1</nunber_of aircraft>

<type_of _aircraft>
<aircraft_type_and_nodel >F15</aircraft_type_and_nodel >
</type_of _aircraft>
<aircraft_call _si gn>UNCLESAML</ aircraft_cal | _sign>
<pri mary_configurati on_code>GBUl0</ pri mary_confi gurati on_code>
<secondary_configurati on_code/ >

</individual _aircraft_m ssion_data>

<m ssi on_nunber >SAML</ m ssi on_nunber >
<primary_m ssion_type>l NT</ pri mary_m ssi on_t ype>
<secondary_m ssi on_type/ >

<ground_t arget _| ocati on>
<target _type>SAM S| TE</t ar get _type>
<target _priority>1lD</target _priority>

<time_on_target_gtgtl oc>
<day_time_on_target_to_the_second>
<day>1</ day>



<hour _ti me>00</ hour _ti me>
<m nute_tinme>19</m nute_tinme>
<second_ti ne>26</ second_ti ne>
<time_zone_zul u>zZ</time_zone_zul u>
</day_time_on_target_to_the_second>
</time_on_target_gtgtl oc>
<desi red_mean_poi nt _of _i npact _gt gtl oc>
<dnpi _utm 1_neter>
<ut m grid_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<utmgrid_zone_hem sphere>N</ utm gri d_zone_hem sphere>
<utmgrid_zone_row>39</ut m gri d_zone_r ow>
<ut m_100000_rret er _squar e_r ow>37</ ut m_ 100000_n®et er _squar e_r ow>
<utm 1 neter_northi ng>000</utm 1 neter_northi ng>
<utmgrid_zone_col um>5</ut mgri d_zone_col um>
<ut m_100000_rret er _squar e_col urm>29</ ut m 100000 _rret er _squar e_col umm>
<utm 1 neter_easting>000</utm1_mneter_easti ng>
</dnpi _utm21 neter>
</ desi red_nean_poi nt _of _i npact _gt gt | oc>
</ ground_t arget _| ocati on>

</ aircraft_m ssion_data_segment>
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<aircraft_m ssion_data_segnent >

<i ndi vi dual _ai rcraft_m ssi on_dat a>
<nunber of aircraft>1</nunber_of aircraft>
<type_of _aircraft>

<aircraft_type_and_nodel >F15</ ai rcraft _t ype_and_nodel >

</type_of _aircraft>
<aircraft_call _si gn>UNCLESAM2</aircraft_cal |l _sign>
<pri mary_configurati on_code>GBUl0</ pri mary_confi gurati on_code>
<secondary_configurati on_code/ >

</individual _aircraft_m ssion_data>

<m ssi on_nunber >SAM2</ m ssi on_nunber >
<primary_m ssion_type>l NT</ pri mary_m ssi on_t ype>
<secondary_m ssi on_type/ >

<ground_t arget _| ocati on>
<target _type>SAM S| TE</t ar get _type>



<target _priority>1D</target_priority>

<time_on_target_gtgtl oc>
<day_time_on_target_to_the_second>
<day>1</ day>
<hour _ti me>00</ hour _ti ne>
<m nute_tinme>19</mnute_tine>
<second_ti me>26</ second_ti ne>
<time_zone_zul u>Z</tinme_zone_ zul u>
</day_time_on_target_to_the_second>
</time_on_target_gtgtloc>
<desi red_mean_poi nt _of _i npact _gt gtl oc>
<dnpi _utm1 neter>
<utm gri d_zone_desi gnati on>11</ut m gri d_zone_desi gnati on>
<ut m grid_zone_hem sphere>N</ ut m gri d_zone_hem sphere>
<utmgrid_zone_row>39</ut mgri d_zone_r ow>
<ut m_ 100000_nret er _squar e_r ow>37</ ut m_ 100000_n®t er _squar e_r ow>
<utm 1_neter_northi ng>000</utm 1_neter_northi ng>
<utmgrid_zone_col um>5</ut mgri d_zone_col unm>
<ut m 100000_nret er _squar e_col utm>29</ ut m 100000_net er _squar e_col um>
<utm 1 neter_easting>000</utm 1 _neter_easting>
</dnpi _utm1 neter>
</ desired_mean_poi nt _of i npact_gtgtl oc>
</ ground_t arget _| ocati on>
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</aircraft_m ssion_data_segnent >
<ai rcraft _m ssion_dat a_segnent >

<i ndi vi dual _aircraft_m ssi on_dat a>
<nunber _of _ai rcraft>1</nunber_of _aircraft>
<type_of _aircraft>
<aircraft_type_and_nodel >F15</aircraft_type_and_nodel >
</type_of _aircraft>
<aircraft_cal | _si gn>UNCLESAMB</ ai rcraft_cal | _si gn>
<pri mary_configuration_code>@U10</ pri mary_confi gurati on_code>
<secondary_configurati on_code/ >
</indi vi dual _aircraft_mni ssion_data>

<m ssi on_nunber >SAMB</ m ssi on_nunber >
<primary_m ssion_type>l NT</primary_m ssi on_t ype>
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<secondary_m ssi on_type/ >

<ground_t arget _| ocati on>
<target _type>SAM S| TE</t ar get _type>
<target _priority>1lD</target_priority>

<time_on_target_gtgtl oc>
<day_time_on_target_to_the_second>
<day>1</ day>
<hour _ti me>00</ hour _ti me>
<m nute_tinme>19</m nute_tinme>
<second_ti ne>26</ second_ti ne>
<time_zone_zul u>Z</time_zone_zul u>
</day_time_on_target_to_the_second>
</time_on_target_gtgtl oc>
<desi red_mean_poi nt _of _i npact _gtgtl oc>
<dnpi _utm 1_neter>
<ut m grid_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<ut mgrid_zone_hem sphere>N</ ut m gri d_zone_hem sphere>
<utmgrid_zone_row>39</ut mgri d_zone_r ow>
<ut m 100000_rret er _squar e_r ow>37</ ut m_ 100000_n®t er _squar e_r ow>
<utm 1 _neter_northi ng>000</utm 1 neter_northing>
<utmgrid_zone_col um>5</ut mgri d_zone_col um>
<ut m_100000_rret er _squar e_col urm>29</ ut m 100000_nret er _squar e_col umm>
<utm 1 neter_easting>000</utm1_mneter_easti ng>
</dnpi _utm21 neter>
</ desi red_nean_poi nt _of _i npact _gt gt | oc>
</ ground_t arget _| ocati on>

</ aircraft_m ssion_data_segment >
<aircraft_m ssion_data_segnent >

<i ndi vi dual _ai rcraft_m ssi on_dat a>
<nunber of aircraft>1</nunber_of aircraft>
<type_of _aircraft>

<aircraft_type_and_nodel >F15</ ai rcraft _t ype_and_nodel >

</type_of _aircraft>
<aircraft_call _sign>UNCLESAMi</aircraft_cal |l _sign>
<pri mary_configurati on_code>GBUl0</ pri mary_confi gurati on_code>
<secondary_confi gurati on_code/ >



</indi vi dual _aircraft_mi ssi on_dat a>

<m ssi on_nunber >SAMA</ m ssi on_nunber >
<primary_m ssion_type>l NT</primary_m ssi on_t ype>
<secondary_m ssi on_type/ >

<ground_t ar get _| ocati on>
<target _type>SAM Sl TE</t ar get _type>
<target _priority>1D</target_priority>

<time_on_target_gtgtl oc>
<day_time_on_target_to_the_second>
<day>1</ day>
<hour _ti me>00</ hour _ti ne>
<m nute_tinme>19</mnute_tine>
<second_ti me>26</ second_ti ne>
<time_zone_zul u>Z</tinme_zone_ zul u>
</day_time_on_target_to_the_second>
</time_on_target_gtgtloc>
<desi red_mean_poi nt _of _i npact _gtgtl oc>
<dnpi _utm1 neter>
<utm gri d_zone_desi gnati on>11</ut m gri d_zone_desi gnati on>
<ut m grid_zone_hem sphere>N</ ut m gri d_zone_hem sphere>
<utmgrid_zone_row>39</ut mgri d_zone_r ow>
<ut m_100000_rret er _squar e_r ow>37</ ut m_100000_n®et er _squar e_r ow>
<utm 1_neter_northi ng>000</utm 1_neter_northi ng>
<utmgrid_zone_col um>5</ut mgrid_zone_col unm>
<ut m 100000_nret er _squar e_col utm>29</ ut m 100000_net er _squar e_col um>
<utm 1 neter_easting>000</utm1_neter_easti ng>
</dnpi _utm1 neter>
</ desi red_mean_poi nt _of i npact_gtgtl oc>
</ ground_t arget _| ocati on>
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</aircraft_m ssion_data_segnent >
<ai rcraft _m ssion_dat a_segnent >
<i ndi vi dual _aircraft_m ssi on_dat a>

<nunber _of _ai rcraft>1</nunber_of _aircraft>
<type_of _aircraft>
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<aircraft_type_and_nodel >F15</ ai rcraft _t ype_and_nodel >
</type_of _aircraft>
<aircraft_call _sign>UNCLESAMb</aircraft_call _sign>
<pri mary_configurati on_code>GBULl0</ pri mary_confi gurati on_code>
<secondary_configurati on_code/ >
</individual _aircraft_m ssion_data>

<m ssi on_nunber >SAMb</ m ssi on_nunber >
<primary_m ssion_type>I NT</ primary_m ssi on_t ype>
<secondary_m ssi on_type/ >

<ground_t arget _| ocati on>
<target _type>SAM S| TE</t ar get _type>
<target _priority>1lD</target_priority>

<time_on_target_gtgtl oc>
<day_time_on_target_to_the_second>
<day>1</ day>
<hour _t i mre>00</ hour _ti me>
<m nute_time>19</m nute_tine>
<second_ti me>26</ second_ti ne>
<time_zone_zul u>Z</time_zone_zul u>
</day_time_on_target_to_the_second>
</time_on_target_gtgtl oc>
<desi red_mean_poi nt _of _i npact _gt gtl oc>
<dnpi _utm 1_neter>
<ut m grid_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<ut m grid_zone_hem sphere>N</ ut m gri d_zone_hem sphere>
<utmgrid_zone_row>39</ut m gri d_zone_r ow>
<ut m_100000_rret er _squar e_r ow>37</ ut m 100000_net er _squar e_r ow>
<utm 1 neter_northi ng>000</utm 1 neter_nort hi ng>
<utmgrid_zone_col um>5</ut mgri d_zone_col um>
<ut m_100000_rret er _squar e_col urm>29</ ut m 100000 _rret er _squar e_col umm>
<utm 1 neter_easting>000</utm1_mneter_easti ng>
</dnpi _utm21 neter>
</ desi red_nean_poi nt _of _i npact _gt gt | oc>
</ ground_t arget _| ocati on>

</ aircraft_mi ssion_data_segment >



6ve

<aircraft_m ssion_dat a_segnent >

<i ndi vidual _aircraft_m ssion_data>
<nunber _of _ai rcraft>1</nunber_of _aircraft>
<type_of _aircraft>
<aircraft_type_and_nodel >F15</aircraft_type_and_nodel >
</type_of aircraft>
<aircraft_cal | _si gn>UNCLESAMb</ ai rcraft_cal | _si gn>
<pri mary_configuration_code>GU10</ pri mary_confi gurati on_code>
<secondary_configurati on_code/ >
</indi vi dual _aircraft_mi ssi on_data>

<m ssi on_nunber >SAMB</ m ssi on_nunber >
<primary_m ssion_type>l NT</primary_m ssi on_t ype>
<secondary_m ssi on_type/ >

<ground_t ar get _| ocati on>
<target _type>SAM Sl TE</t ar get _type>
<target _priority>1D</target_priority>

<tine_on_target_gtgtl oc>
<day_time_on_target_to_the_second>
<day>1</ day>
<hour _ti me>00</ hour _ti ne>
<m nute_tinme>19</m nute_tine>
<second_ti me>26</ second_t i ne>
<time_zone_zul u>Z</tinme_zone_ zul u>
</day_time_on_target_to_the_second>
</time_on_target_gtgtloc>
<desi red_mean_poi nt _of _i npact _gt gtl oc>
<dnpi _utm1 neter>
<utm gri d_zone_desi gnati on>11</ut m gri d_zone_desi gnati on>
<ut m grid_zone_hem sphere>N</ ut m gri d_zone_hem sphere>
<utmgrid_zone_row>39</ut mgri d_zone_r ow>
<ut m_100000_rret er _squar e_r ow>37</ ut m_100000_n®t er _squar e_r ow>
<utm 1_neter_northi ng>000</utm 1_neter_northi ng>
<utmgrid_zone_col um>5</ut mgri d_zone_col unm>
<ut m 100000_nret er _squar e_col utm>29</ ut m 100000_net er _squar e_col um>
<utm 1 neter_easting>000</utm1_neter_easting>
</dnpi _utm1 neter>
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</ desi red_nean_poi nt _of _i npact _gt gt | oc>
</ ground_t arget _| ocati on>

</ aircraft_m ssion_data_segnent >
<aircraft_m ssion_data_segnent >

<i ndi vi dual _ai rcraft_m ssi on_dat a>
<nunber of aircraft>1</nunber_of aircraft>
<type_of _aircraft>
<aircraft_type_and_nodel >F15</ ai rcraft _t ype_and_nodel >
</type_of _aircraft>
<aircraft_call _sign>UNCLESAM/</aircraft_call _sign>
<pri mary_configurati on_code>GBULl0</ pri mary_confi gurati on_code>
<secondary_configurati on_code/ >
</individual _aircraft_m ssion_data>

<m ssi on_nunber >SAM/</ m ssi on_nunber >
<primary_m ssion_type>l NT</ primary_m ssi on_t ype>
<secondary_m ssi on_type/ >

<ground_t arget _| ocati on>
<target _type>SAM S| TE</t ar get _t ype>
<target _priority>1lD</target_priority>

<time_on_target_gtgtl oc>
<day_time_on_target_to_the_second>
<day>1</ day>
<hour _ti me>00</ hour _ti me>
<m nute_tine>19</mnute_tine>
<second_ti ne>26</ second_ti ne>
<time_zone_zul u>Z</time_zone_zul u>
</day_time_on_target_to_the_second>
</time_on_target_gtgtl oc>
<desi red_mean_poi nt _of _i npact _gt gtl oc>
<dnpi _utm 1_neter>
<utm grid_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<utmgrid_zone_hem sphere>N</ ut m gri d_zone_hem sphere>
<utmgrid_zone_row>39</ut m gri d_zone_r ow>
<ut m_100000_rret er _squar e_r ow>37</ ut m 100000_net er _squar e_r ow>
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<utm 1_neter_northi ng>000</utm 1_neter_northi ng>
<utmgrid_zone_col um>5</ut mgrid_zone_col unm>
<ut m 100000_nret er _squar e_col utm>29</ ut m 100000 _net er _squar e_col um>
<utm 1l neter_easting>000</utm1_neter_easti ng>
</dnpi _utm1 neter>
</ desi red_mean_poi nt _of _i npact _gt gtl oc>
</ ground_t arget | ocati on>

</aircraft_m ssion_data_segnent >
<aircraft_m ssion_dat a_segnent >

<i ndi vidual _aircraft_m ssion_dat a>
<nunber _of _ai rcraft>1</nunber_of _aircraft>
<type_of _aircraft>

<aircraft_type_and_nodel >F15</aircraft_type_and_nodel >
</type_of aircraft>
<aircraft_cal | _si gn>UNCLESAMB</ ai rcraft_cal | _si gn>
<pri mary_configuration_code>GU10</ pri mary_confi gurati on_code>
<secondary_configurati on_code/ >
</indivi dual _aircraft_m ssion_data>

<m ssi on_nunber >SAMB</ m ssi on_nunber >
<primary_m ssion_type>l NT</primary_m ssi on_t ype>
<secondary_m ssi on_type/ >

<ground_t ar get _| ocati on>
<target _type>SAM Sl TE</t ar get _type>
<target _priority>1D</target_priority>

<time_on_target_gtgtl oc>
<day_time_on_target_to_the_second>
<day>1</ day>
<hour _ti me>00</ hour _ti ne>
<m nute_tinme>19</m nute_tine>
<second_ti me>26</ second_ti ne>
<time_zone_zul u>Z</tinme_zone_ zul u>
</day_time_on_target_to_the_second>
</time_on_target _gtgtloc>
<desi red_mean_poi nt _of _i npact _gt gt| oc>
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<dnpi _utm1 neter>
<utm grid_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<utmgrid_zone_hem sphere>N</ utm gri d_zone_hem sphere>
<utmgrid_zone_row>39</ut m gri d_zone_r ow>
<ut m_100000_rret er _squar e_r ow>37</ ut m_ 100000_n®et er _squar e_r ow>
<utm 1 nmeter_northi ng>000</utm 1_neter_nort hi ng>
<utmgrid_zone_col um>5</ut mgrid_zone_col um>
<ut m_100000_rret er _squar e_col utm>29</ ut m_100000_nret er _squar e_col umm>
<utm 1 neter_easting>000</utm1_meter_easting>

</dnpi _utm21 neter>

</ desi red_nean_poi nt _of _i npact _gt gt | oc>
</ ground_t arget _| ocati on>

</ aircraft_mi ssion_data_segnent >
<ai rcraft_m ssion_data_segnent >

<i ndi vi dual _ai rcraft_m ssion_dat a>
<nunber of aircraft>1</nunber_of aircraft>
<type_of _aircraft>
<aircraft_type_and_nodel >F15</aircraft_type_and_nodel >
</type_of _aircraft>
<aircraft_call _sign>UNCLESAMB</aircraft_call _sign>
<pri mary_configurati on_code>GBULl0</ pri mary_confi gurati on_code>
<secondary_configurati on_code/ >
</individual _aircraft_m ssion_data>

<m ssi on_nunber >SAMI</ m ssi on_nunber >
<primary_m ssion_type>l NT</primary_m ssi on_t ype>
<secondary_m ssi on_type/ >

<ground_t arget _| ocati on>
<target _type>SAM S| TE</t ar get _t ype>
<target _priority>1lD</target_priority>

<time_on_target_gtgtl oc>
<day_time_on_target_to_the_second>
<day>1</ day>
<hour _t i ne>00</ hour _ti me>
<m nute_tine>19</mnute_tine>



<second_ti me>26</ second_ti ne>
<time_zone_zul u>Z</time_zone_zul u>
</day_time_on_target_to_the _second>
</tinme_on_target_gtgtloc>
<desi red_mean_poi nt _of _i npact _gt gtl oc>
<dnpi _utm1 neter>
<ut mgrid_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<utm gri d_zone_hem spher e>N</ ut m gri d_zone_hem spher e>
<utmgrid_zone_row>39</ut mgri d_zone_r ow>
<ut m_ 100000_nret er _squar e_r ow>37</ ut m_ 100000_n®t er _squar e_r ow>
<utm 1_neter_northi ng>000</utm 1_neter_northi ng>
<utmgrid_zone_col um>5</ut mgri d_zone_col unm>
<ut m 100000_nret er _squar e_col utm>29</ ut m 100000 _net er _squar e_col um>
<utm 1 neter_easting>000</utm1_neter_easting>
</dnpi _utm1 neter>
</ desi red_mean_poi nt _of _i npact _gt gtl oc>
</ ground_t arget | ocati on>

</aircraft_m ssion_data_segnent >

<aircraft_m ssion_data_segnent >
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<i ndi vidual _aircraft_m ssion_dat a>
<nunber _of _ai rcraft>1</nunber_of _aircraft>
<type_of _aircraft>
<aircraft_type_and_nodel >F15</aircraft_type_and_nodel >

</type_of _aircraft>
<aircraft_cal | _si gn>UNCLESAMLO</ ai rcraft_cal | _si gn>
<pri mary_configuration_code>GU10</ pri mary_confi gurati on_code>
<secondary_configurati on_code/ >

</indivi dual _aircraft_mi ssion_data>

<m ssi on_nunber >SAMLO</ mi ssi on_nunber >
<primary_m ssion_type>l NT</primary_m ssi on_t ype>
<secondary_mi ssi on_type/ >

<ground_t ar get _| ocati on>
<target _type>SAM Sl TE</t ar get _type>
<target _priority>1D</target_priority>



<time_on_target_gtgtl oc>
<day_time_on_target_to_the_second>
<day>1</ day>
<hour _ti me>00</ hour _ti me>
<m nute_tinme>19</m nute_tinme>
<second_ti ne>26</second_ti ne>
<time_zone_zul u>Z</ti me_zone_zul u>
</day_time_on_target_to_the_second>
</time_on_target_gtgtl oc>
<desi red_mean_poi nt _of _i npact _gt gtl oc>
<dnpi _utm1 neter>
<ut m grid_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<utmgrid_zone_hem sphere>N</ utm gri d_zone_hem sphere>
<utmgrid_zone_row>39</ut m gri d_zone_r ow>
<ut m_100000_rret er _squar e_r ow>37</ ut m_ 100000_n®et er _squar e_r ow>
<utm 1 nmeter_northi ng>000</ut m1_neter_nort hi ng>
<utmgrid_zone_col um>5</utmgrid_zone_col um>
<ut m_100000_rret er _squar e_col utm>29</ ut m_100000_nret er _squar e_col um>
<utm 1 neter_easting>000</utm1_meter_easting>
</dnpi _utm21 neter>
</ desi red_mean_poi nt _of _i npact _gtgtl oc>
</ ground_t arget _| ocati on>
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</ aircraft_mi ssion_data_segnent >

<aircraft_m ssion_dat a_segnent >

<i ndi vidual _aircraft_mi ssion_data>
<nunber _of _aircraft>1</nunber_of aircraft>
<type_of _aircraft>
<aircraft_type_and_nodel >F15</aircraft_type_and_nodel >
</type_of aircraft>
<aircraft_cal | _si gn>UNCLESAML1</ aircraft_cal | _si gn>
<pri mary_configuration_code>GU10</ pri mary_confi gurati on_code>
<secondary_confi gurati on_code/ >
</indi vi dual _aircraft_m ssi on_dat a>

<m ssi on_nunber >SAML1</ m ssi on_nunber >
<primary_m ssion_type>l NT</ pri mary_m ssi on_t ype>
<secondary_m ssi on_type/ >
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<ground_t arget | ocati on>
<t arget _t ype>SAM S| TE</ t ar get _t ype>
<target _priority>1lD</target_priority>

<time_on_target_gtgtloc>
<day_time_on_target_to_the_second>
<day>1</ day>
<hour _ti me>00</ hour _ti me>
<m nute_tine>21</mnute_tinme>
<second_ti me>43</ second_t i ne>
<time_zone_zul u>zZ</ti me_zone_zul u>
</day_time_on_target_to_the_second>
</tinme_on_target_gtgtl oc>
<desi red_mean_poi nt _of _i npact _gt gt| oc>
<dnpi _utm1 neter>
<utm gri d_zone_desi gnati on>11</ut m gri d_zone_desi gnati on>
<ut m grid_zone_hem sphere>N</ ut m gri d_zone_hem sphere>
<utmgrid_zone_row>39</utmgri d_zone_r ow>
<ut m_100000_rret er _squar e_r ow>25</ ut m_100000_n®t er _squar e_r ow>
<utm 1_neter_northi ng>350</utm 1_neter_northi ng>
<utmgrid_zone_col um>5</utmgrid_zone_col um>
<ut m_100000_nret er _squar e_col utm>28</ ut m 100000_net er _squar e_col um>
<utm 1_neter_easti ng>600</utm 1_neter_easting>
</dnpi _utm1 neter>
</ desi red_nean_poi nt _of _i npact _gt gt | oc>
</ ground_t arget _| ocati on>

</aircraft_m ssion_data_segnent >
<ai rcraft_m ssion_dat a_segnent >

<i ndi vi dual _ai rcraft_m ssi on_dat a>
<nunber _of _ai rcraft>1</nunber_of _aircraft>
<type_of _aircraft>

<aircraft_type_and_nodel >F15</ ai rcraft _t ype_and_nodel >

</type_of _aircraft>
<aircraft_call _si gn>UNCLESAML2</ ai rcraft_cal | _si gn>
<primary_configuration_code>GUL10</ pri mary_confi gurati on_code>
<secondary_configurati on_code/ >

</individual _aircraft_m ssion_data>
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<m ssi on_nunber >SAML2</ mi ssi on_nunber >
<primary_m ssion_type>l NT</ pri mary_m ssi on_t ype>
<secondary_m ssi on_type/ >

<ground_t arget _| ocati on>
<target _type>SAM S| TE</t ar get _t ype>
<target _priority>1lD</target_priority>

<time_on_target_gtgtl oc>
<day_time_on_target_to_the_second>
<day>1</ day>
<hour _t i me>00</ hour _ti me>
<m nute_tine>21</mnute_tine>
<second_ti ne>43</ second_ti ne>
<time_zone_zul u>Z</time_zone_zul u>
</day_time_on_target_to_the_second>
</tinme_on_target_gtgtloc>
<desi red_nmean_poi nt _of _i npact _gtgtl oc>
<dnpi _utm 1 _meter>
<utmgrid_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<utm gri d_zone_hem spher e>N</ ut m gri d_zone_hem spher e>
<utmgrid_zone_row>39</ut m gri d_zone_r ow>
<ut m_100000_rret er _squar e_r ow>25</ ut m 100000_net er _squar e_r ow>
<utm 1_neter_northi ng>350</utm 1_neter_northi ng>
<utmgrid_zone_col um>5</utmgri d_zone_col unm>
<ut m 100000_rret er _squar e_col urm>28</ ut m 100000_rret er _squar e_col um>
<utm 1l neter_easting>600</utm 1 _neter_easting>
</dnpi _utm1 neter>
</ desi red_mean_poi nt _of _i npact _gt gtl oc>
</ ground_target | ocati on>

</aircraft_m ssion_data_segnent >
<aircraft_m ssion_dat a_segnent >
<i ndi vidual _aircraft_mi ssion_data>
<nunber _of _aircraft>1</nunber_of aircraft>

<type_of _aircraft>
<aircraft_type_and_nodel >F15</aircraft _type_and_nodel >
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</type_of _aircraft>
<aircraft_call _si gn>UNCLESAML3</ aircraft_cal | _si gn>
<primary_configuration_code>@ULl0</pri mary_confi gurati on_code>
<secondary_configurati on_code/ >

</indi vi dual _aircraft_mni ssi on_data>

<m ssi on_nunber >SAML3</ m ssi on_nunber >
<primary_m ssion_type>l NT</primary_m ssi on_t ype>
<secondary_m ssi on_type/ >

<ground_t arget | ocati on>
<t arget _t ype>SAM S| TE</ t ar get _t ype>
<target _priority>1lD</target_priority>

<time_on_target_gtgtloc>
<day_time_on_target _to_the_second>
<day>1</ day>
<hour _ti me>00</ hour _ti me>
<m nute_tine>21</mnute_time>
<second_ti me>43</ second_ti ne>
<time_zone_zul u>Z</tinme_zone_zul u>
</day_time_on_target_to_the_second>
</tinme_on_target_gtgtl oc>
<desi red_mean_poi nt _of _i npact _gt gt| oc>
<dnpi _utm1 neter>
<utm gri d_zone_desi gnati on>11</ut m gri d_zone_desi gnati on>
<ut m grid_zone_hem sphere>N</ ut m gri d_zone_hem sphere>
<utmagrid_zone_row>39</utmgrid_zone_r ow>
<ut m_100000_rret er _squar e_r ow>25</ ut m_100000_n®et er _squar e_r ow>
<utm 1 neter_northi ng>350</ut m 1_neter_nort hi ng>
<utmgrid_zone_col um>5</utmgrid_zone_col um>
<ut m_100000_nret er _squar e_col utm>28</ ut m 100000_net er _squar e_col um>
<utm 1_neter_easti ng>600</utm 1_neter_easting>
</dnpi _utm1 neter>
</ desi red_nean_poi nt _of _i npact _gt gtl oc>
</ ground_t arget _| ocati on>

</aircraft_m ssion_data_segnent >
</unit_air_attack_pl an>



8G¢

THISPAGE INTENTIONALLY LEFT BLANK



APPENDIX R. UNIT FLIGHT PLAN XSL STYLESHEET

<?xm version="1.0"?>
<l-- <xsl:stylesheet xmns:xsl="http://ww. wW3.org/ TR WD-xsl"> --> <I-- Mcrosoft reference call -->

<xsl : styl esheet xm ns: xsl ="http://vww.w3. org/ 1999/ XSL/ Transform' version="1.0"> <l-- SAXON reference cal
<xsl : out put et hod="xm "/>

<l - - XOIIKIIKIIIIKIHIIIKIIIKIIIHIIIIIHIIIIIOOOIIOOKKKAKKK - - >

<l-- This style sheet is used to create an XM. docurent that contains the framework for unit's
air attack plan. Style sheet users will be the 100 TFWthat's assigned to a task force and
specified within the ATO The Units will use the style sheet create the framework of their
detailed unit air attack plans

The ATO header data will be stored in the file 100TFWair_attack_pl an. xm -->
<l - - XOOOIIIOOOOKKKHKN - - >

652

<xsl :tenpl ate nat ch="ai r_t aski ng_order_root">

<xsl : appl y-t enpl at es/ >

</ xsl : tenpl at e>

<xsl:tenpl ate match="air _taski ng_order">
<unit_air_attack_pl an>
<xsl : appl y-tenpl at es/ >
</unit_air_attack_pl an>

</ xsl :tenpl at e>
<xsl:tenpl ate
<xsl:tenplate
<xsl:tenplate
<xsl:tenplate

<xsl:tenplate
<xsl : choose>

mat ch="operati on_i dentification_data"/>
mat ch="exerci se_identification"/>

mat ch="nessage_i dentification"/>

mat ch="effective_day_tinme_frame"/>

mat ch="t asked_country_segnent ">

-->
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<xsl : when test="tasked_country/country_of the_world=" USA ">
<xsl : appl y-t enpl at es/ >
</ xsl : when>
</ xsl : choose>
</ xsl :tenpl at e>

<I-- <xsl :tenpl ate mat ch="t asked_country_segnent ">
<xsl : appl y-tenpl at es/ >
</ xsl :tenpl at e>
-->

<xsl :tenpl ate nat ch="t asked_country">
<xsl : appl y-t enpl at es/ >
</ xsl : tenpl at e>

<xsl:tenplate match="country_of _the_worl d">
<country_of the_worl d>
<xsl : val ue-of select="."/>
</ country_of _the_worl d>
</ xsl :tenpl at e>

<xsl:tenpl ate match="servi ce_t asked_segment ">
<xsl : choose>
<xsl : when test="service_tasked/tasked_servi ce=' ARW" ">
<I-- OR <xsl:when test="service_tasked/tasked_servi ce=" USAF
<xsl : appl y-tenpl at es/ >
</ xsl : when>
</ xsl : choose>
</ xsl :tenpl at e>

> for

<l-- <xsl :tenpl ate mat ch="servi ce_t asked_segnent ">
<xsl : appl y-t enpl at es/ >
</ xsl :tenpl at e>

<xsl :tenpl ate nmatch="servi ce_t asked">
<xsl : appl y-t enpl at es/ >
</ xsl :tenpl at e>

<xsl :tenpl ate mat ch="t asked_servi ce">
<t asked_servi ce>
<xsl : val ue-of select="."/>
</ tasked_service>

100TFWand 4TFW >
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<I--

</ xsl : tenpl at e>

<xsl :tenplate match="task_unit_and_| ocati on_segnent ">
<xsl : choose>
<xsl :when test="tasked_unit_and_| ocati on/tasked_unit_desi gnat or="101Al RCAV ">
<I-- OR <xsl:when test="tasked_unit_and_| ocation/tasked_unit_designator="101Al RCAV "> for 100TFW-->
<l-- OR <xsl:when test="tasked unit_and_| ocation/tasked_unit_designator="101Al RCAV "> for 4TFW-->

<xsl : appl y-t enpl at es/ >
</ xsl : when>
</ xsl : choose>
</ xsl : tenpl at e>

<xsl:tenplate match="task_unit_and_| ocati on_segnent ">
<xsl : appl y-tenpl at es/ >
</ xsl :tenpl at e>

<xsl :tenpl ate natch="tasked_unit_and_| ocati on">
<tasked_unit _and_| ocati on>

<xsl : appl y-t enpl at es/ >
</tasked_unit_and_| ocati on>
</ xsl : tenpl at e>

<xsl:tenpl ate match="t asked_uni t _desi gnator">
<t asked_uni t _desi gnat or >
<xsl : val ue-of select="."/>
</ tasked_uni t _desi gnat or >
</ xsl :tenpl at e>

<xsl:tenpl ate match="tasked_unit_| ocati on_taskunit">
<tasked_unit_| ocation_taskunit>
<xsl : appl y-tenpl at es/ >
</tasked_unit_| ocation_taskunit>
</ xsl :tenpl ate>

<xsl :tenpl ate nat ch="i cao_base_nane" >
<i cao_base_nane>
<xsl : val ue-of select="."/>
</icao_base_nane>
</ xsl :tenpl at e>
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<xsl : tenpl at e nmat ch="pl ace_namne">
<pl ace_nane>
<xsl :val ue-of select="."/>
</ pl ace_name>
</ xsl :tenpl at e>

<xsl : tenpl at e mat ch="geogr aphi c_| ocati on_| at _I| ong_m nut es" >
<geogr aphi c_| ocation_| at _| ong_m nut es>
<xsl : appl y-t enpl at es/ >
</ geogr aphi c_l ocati on_l at _| ong_m nut es>
</ xsl :tenpl at e>

<xsl :tenpl ate match="1atitude_degrees">
<l atitude_degrees>
<xsl : val ue-of select="."/>
</l atitude_degrees>
</ xsl :tenpl at e>

<xsl :tenpl ate nmatch="1ati tudi nal _hem sphere">
<l ati tudi nal _hem spher e>
<xsl :val ue-of select="."/>
</l ati tudi nal _heni sphere>
</ xsl : tenpl at e>

<xsl :tenpl at e mat ch="1 ongi t ude_degr ees" >
<l ongi t ude_degr ees>
<xsl : val ue-of select="."/>
</ ongi t ude_degr ees>
</ xsl : tenpl at e>

<xsl :tenpl at e nat ch="1 ongi t udi nal _hem sphere">
<l ongi t udi nal _hem spher e>
<xsl : val ue-of select="."/>
</ 1 ongi t udi nal _hem sphere>
</ xsl :tenpl at e>

<xsl :tenpl ate match="1atitude_m nute_angul ar">
<l atitude_m nut e_angul ar>
<xsl : val ue-of select="."/>
</l atitude_m nut e_angul ar>
</ xsl :tenpl at e>
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<xsl :tenpl at e mat ch="1 ongi t ude_m nut e_angul ar" >
<l ongi t ude_m nut e_angul ar >
<xsl : val ue-of select="."/>
</ 1 ongi t ude_mi nut e_angul ar >
</ xsl :tenpl at e>

<xsl:tenpl ate nmatch="aircraft_m ssion_data_segnent">
<aircraft_m ssion_data_segnent >
<xsl : appl y-tenpl at es/ >
</aircraft_m ssion_data_segnent >
</ xsl : tenpl at e>

<xsl :tenpl ate mat ch="i ndi vi dual _ai rcraft_mni ssi on_dat a_segnent">
<xsl : appl y-t enpl at es/ >
</ xsl :tenpl at e>

<xsl :tenpl at e nat ch="i ndi vi dual _ai rcraft_mi ssion_data">
<i ndi vi dual _aircraft_m ssion_dat a>
<xsl : appl y-tenpl at es/ >
</indivi dual _aircraft_mi ssion_data>
</ xsl :tenpl at e>

<xsl:tenpl ate nmat ch="nunber_of _aircraft">
<nunber of aircraft>
<xsl : val ue-of select="."/>
</ nunber _of _aircraft>
</ xsl :tenpl at e>

<xsl:tenplate match="type_of _aircraft">
<type_of _aircraft>
<xsl : appl y-tenpl at es/ >
</type_of _aircraft>
</ xsl :tenpl at e>

<xsl:tenplate natch="aircraft_type_and_nodel ">
<aircraft_type_and_nodel >
<xsl :val ue-of select="."/>
</aircraft_type_and_nodel >
</ xsl : tenpl at e>
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<xsl:tenplate natch="aircraft_type_and_nodel _other">
<aircraft_type_and_nodel _ot her>
<xsl : val ue-of select="."/>
</aircraft_type_and_nodel _ot her>
</ xsl :tenpl at e>

<xsl:tenmplate match="aircraft_call _sign">
<aircraft_call _sign>
<xsl :val ue-of select="."/>
</aircraft_call _sign>
</ xsl :tenpl at e>

<xsl:tenplate match="pri mary_confi gurati on_code" >
<primary_configuration_code>
<xsl :val ue-of select="."/>
</ primary_configurati on_code>
</ xsl :tenpl at e>

<xsl :tenpl ate mat ch="secondary_confi gurati on_code">
<secondary_configurati on_code>
<xsl : val ue-of select="."/>
</ secondary_configurati on_code>
</ xsl :tenpl at e>

<xsl:tenplate natch="aircraft_m ssion_data">
<xsl : appl y-tenpl at es/ >
</ xsl :tenpl at e>

<xsl :tenpl at e mat ch="m ssi on_nunber" >
<m ssi on_nunber >
<xsl :val ue-of select="."/>
</ m ssi on_nunber >
</ xsl :tenpl at e>

<xsl:tenplate match="primary_m ssion_type">
<primary_m ssion_type>
<xsl : val ue-of select="."/>
</primary_m ssi on_type>
</ xsl :tenpl at e>

<xsl :tenpl ate mat ch="secondary_nmi ssi on_t ype">
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<secondary_m ssi on_t ype>
<xsl :val ue-of select="."/>
</ secondary_mi ssi on_t ype>
</ xsl :tenpl at e>

<xsl :tenplate match="aircraft_m ssion_|l ocati on_segment">
<xsl : appl y-t enpl at es/ >
</ xsl :tenpl at e>

<xsl :tenpl ate nmatch="ground_t arget | ocati on">
<ground_t arget _| ocati on>
<xsl : appl y-tenpl at es/ >
</ ground_t arget _| ocati on>
</ xsl :tenpl at e>

<xsl:tenplate match="target type">
<t arget _t ype>
<xsl :val ue-of select="."/>
</target _type>
</ xsl : tenpl at e>

<xsl:tenplate match="target _priority">
<target _priority>
<xsl : val ue-of select="."/>
</target_priority>
</ xsl :tenpl at e>

<xsl :tenpl ate nmat ch="pri nary_at er nat e_desi gnat or " >
<xsl : appl y-tenpl at es sel ect ="xxx" node="xxx"/>
</ xsl :tenpl at e>

<xsl:tenplate match="tine_on_target _gtgtloc">
<tinme_on_target_gtgtl oc>
<xsl : appl y-t enpl at es/ >
</time_on_target_gtgtl oc>
</ xsl :tenpl at e>

<xsl :tenpl ate nmatch="day_tinme_and_nont h_t asked_on_t arget ">
<day_ti me_and_nont h_t asked_on_t ar get >
<xsl : appl y-tenpl at es/ >
</ day_ti me_and_nont h_t asked_on_t ar get >
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</ xsl : tenpl at e>

<xsl :tenpl ate nmat ch="day">
<day>
<xsl :val ue-of select="."/>
</ day>
</ xsl :tenpl at e>

<xsl:tenpl ate mat ch="hour _tinme">
<hour _ti me>
<xsl : val ue-of select="."/>
</ hour _ti ne>
</ xsl :tenpl at e>

<xsl:tenplate natch="mnute_time">
<m nute_tine>
<xsl : val ue-of select="."/>
</mnute_tinme>
</ xsl :tenpl at e>

<xsl:tenpl ate natch="ti me_zone">
<time_zone>
<xsl : val ue-of select="."/>
</tinme_zone>
</ xsl :tenpl at e>

<xsl :tenpl at e nmat ch="nont h_nane">
<mont h_nane>
<xsl : val ue-of select="."/>
</ mont h_nane>
</ xsl :tenpl at e>

<xsl :tenplate nmatch="day_time_on_target_to_the_second">
<day_time_on_target_to_the_second>
<xsl : appl y-t enpl at es/ >
</day_time_on_target_to_the_second>
</ xsl : tenpl at e>

<xsl :tenpl ate natch="day">
<day>
<xsl :val ue-of select="."/>
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</ day>
</ xsl :tenpl at e>

<xsl:tenpl ate nmatch="hour_tinme">
<hour _ti ne>
<xsl : val ue-of select="."/>
</ hour _ti me>
</ xsl :tenpl at e>

<xsl:tenplate match="mnute_tinme">
<m nut e_ti ne>
<xsl :val ue-of select="."/>
</mnute_tinme>
</ xsl :tenpl at e>

<xsl:tenpl ate natch="second_ti ne">
<second_ti nme>
<xsl : val ue-of select="."/>
</ second_ti me>
</ xsl :tenpl at e>

<xsl:tenplate nmatch="ti me_zone_zul u">
<time_zone_zul u>
<xsl : val ue-of select="."/>
</time_zone_zul u>
</ xsl :tenpl ate>

<xsl :tenpl at e nat ch="desired_mean_poi nt _of _i npact _gt gtl oc">

<desi red_mean_poi nt _of _i npact _gtgtl oc>
<xsl : appl y-tenpl at es/ >
</ desi red_mean_poi nt _of _i npact _gtgtl oc>
</ xsl :tenpl at e>

<xsl :tenpl ate nmat ch="dnpi _| at _| ong_m nut es">
<dnpi _I at _| ong_m nut es>
<xsl : appl y-tenpl at es/ >
</ dnpi _| at _| ong_ni nut es>
</ xsl :tenpl at e>

<xsl:tenplate match="1atitude_degrees">
<l ati tude_degr ees>
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<xsl : val ue-of select="."/>
</l atitude_degrees>
</ xsl :tenpl at e>

<xsl:tenplate match="1atitudi nal _hem sphere">
<l ati t udi nal _heni spher e>
<xsl : val ue-of select="."/>
</l ati tudi nal _heni sphere>
</ xsl :tenpl at e>

<xsl :tenpl ate match="1 ongi t ude_degr ees" >
<l ongi t ude_degr ees>
<xsl : val ue-of select="."/>
</ 1 ongi t ude_degr ees>
</ xsl :tenpl at e>

<xsl :tenpl ate mat ch="1 ongi t udi nal _hem sphere">
<l ongi t udi nal _heni spher e>
<xsl :val ue-of select="."/>
</ 1 ongi t udi nal _hem sphere>
</ xsl :tenpl at e>

<xsl :tenplate match="1atitude_m nute_angul ar">
<l ati tude_m nut e_angul ar >
<xsl :val ue-of select="."/>
</l atitude_m nute_angul ar>
</ xsl :tenpl at e>

<xsl :tenpl ate mat ch="1 ongi t ude_ni nut e_angul ar ">
<l ongi t ude_m nut e_angul ar >
<xsl :val ue-of select="."/>
</ 1 ongi t ude_ni nut e_angul ar >
</ xsl :tenpl at e>

<xsl :tenpl ate nat ch="dnpi _| at _| ong_seconds" >
<dnpi _| at _| ong_mi nut es>
<xsl : appl y-tenpl at es/ >
</ dnpi _| at _| ong_mi nut es>
</ xsl : tenpl at e>

<xsl:tenplate nmatch="1atitude_degrees">
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<l atitude_degrees>
<xsl :val ue-of select="."/>
</l atitude_degrees>
</ xsl :tenpl at e>

<xsl:tenplate match="1atitudi nal _hem sphere">
<l ati tudi nal _hem spher e>
<xsl : val ue-of select="."/>
</l ati tudi nal _heni spher e>
</ xsl :tenpl at e>

<xsl:tenpl ate match="1 ongi t ude_degr ees" >
<l ongi t ude_degr ees>
<xsl : val ue-of select="."/>
</l ongi t ude_degr ees>
</ xsl :tenpl ate>

<xsl :tenpl ate mat ch="1 ongi t udi nal _hem sphere">
<l ongi t udi nal _heni spher e>
<xsl : val ue-of select="."/>
</ 1 ongi t udi nal _hem spher e>
</ xsl :tenpl at e>

<xsl:tenplate match="1atitude_m nute_angul ar">
<l atitude_m nute_angul ar >
<xsl : val ue-of select="."/>
</l atitude_m nut e_angul ar>
</ xsl :tenpl at e>

<xsl :tenpl ate mat ch="1 ongi t ude_m nut e_angul ar" >
<l ongi t ude_m nut e_angul ar >
<xsl :val ue-of select="."/>
</l ongi t ude_m nut e_angul ar >
</ xsl :tenpl at e>

<xsl:tenplate match="1atitude_seconds_angul ar" >
<l ati tude_seconds_angul ar >
<xsl :val ue-of select="."/>
</l atitude_seconds_angul ar>
</ xsl :tenpl at e>

<xsl :tenpl ate mat ch="1 ongi t ude_seconds_angul ar ">



0.2

<l ongi t ude_seconds_angul ar >
<xsl :val ue-of select="."/>
</l ongi t ude_seconds_angul ar >
</ xsl :tenpl at e>

<xsl :tenpl ate mat ch="dnpi _| at _| ong_deci seconds" >
<dnpi _| at _| ong_deci seconds>
<xsl : appl y-t enpl at es/ >
</ dnpi _| at _| ong_deci seconds>
</ xsl : tenpl at e>

<xsl:tenplate match="1atitude_degrees">
<l atitude_degrees>
<xsl :val ue-of select="."/>
</l atitude_degrees>
</ xsl :tenpl at e>

<xsl:tenplate match="1atitudi nal _hem sphere">
<l ati tudi nal _hem spher e>
<xsl :val ue-of select="."/>
</l atitudi nal _hem sphere>
</ xsl :tenpl at e>

<xsl:tenpl ate match="1 ongi t ude_degr ees" >
<l ongi t ude_degr ees>
<xsl : val ue-of select="."/>
</ 1 ongi t ude_degr ees>
</ xsl :tenpl at e>

<xsl :tenpl at e mat ch="1ongi t udi nal _hem sphere">
<l ongi t udi nal _heni spher e>
<xsl : val ue-of select="."/>
</ 1 ongi t udi nal _hem sphere>
</ xsl :tenpl at e>

<xsl:tenplate match="1atitude_m nute_angul ar">
<l ati t ude_mi nut e_angul ar >
<xsl :val ue-of select="."/>
</l atitude_m nute_angul ar>
</ xsl :tenpl at e>
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<xsl :tenpl ate mat ch="1 ongi t ude_ni nut e_angul ar" >
<l ongi t ude_m nut e_angul ar >
<xsl : val ue-of select="."/>
</ 1 ongi t ude_ni nut e_angul ar >
</ xsl :tenpl at e>

<xsl :tenpl ate match="1| atitude_deci seconds_angul ar">
<l ati tude_deci seconds_angul ar >
<xsl :val ue-of select="."/>
</l atitude_deci seconds_angul ar >
</ xsl :tenpl at e>

<xsl :tenpl ate mat ch="1 ongi t ude_deci seconds_angul ar" >
<l ongi t ude_deci seconds_angul ar >
<xsl :val ue-of select="."/>
</ | ongi t ude_deci seconds_angul ar >
</ xsl :tenpl at e>

<xsl :tenpl ate nmatch="dnpi _| at _| ong_centi seconds" >
<dnpi _| at _| ong_centi seconds>
<xsl : appl y-t enpl at es/ >
</ dnpi _| at_| ong_centi seconds>
</ xsl : tenpl at e>

<xsl:tenplate nmatch="1atitude_degrees">
<l atitude_degrees>
<xsl : val ue-of select="."/>
</l atitude_degrees>
</ xsl :tenpl at e>

<xsl:tenplate match="1atitudi nal _hem sphere">
<l ati t udi nal _hem spher e>
<xsl : val ue-of select="."/>
</l ati tudi nal _heni sphere>
</ xsl :tenpl ate>

<xsl :tenpl ate match="1 ongi t ude_degr ees" >
<l ongi t ude_degr ees>
<xsl : val ue-of select="."/>
</ 1 ongi t ude_degr ees>
</ xsl :tenpl at e>
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<xsl :tenpl ate mat ch="1 ongi t udi nal _hem sphere">
<l ongi t udi nal _hemni spher e>
<xsl : val ue-of select="."/>
</ 1 ongi t udi nal _hem sphere>
</ xsl :tenpl ate>

<xsl:tenplate match="1atitude_m nute_angul ar">
<l atitude_m nut e_angul ar >
<xsl : val ue-of select="."/>
</l atitude_m nute_angul ar>
</ xsl :tenpl at e>

<xsl :tenpl ate mat ch="1 ongi t ude_mi nut e_angul ar" >
<l ongi t ude_m nut e_angul ar >
<xsl :val ue-of select="."/>
</ 1 ongi t ude_m nut e_angul ar >
</ xsl :tenpl at e>

<xsl:tenplate match="1 atitude_centi seconds_angul ar">
<l atitude_centi seconds_angul ar >
<xsl :val ue-of select="."/>
</l atitude_centi seconds_angul ar >
</ xsl :tenpl at e>

<xsl:tenpl ate match="1 ongi t ude_centi seconds_angul ar" >
<l ongi t ude_centi seconds_angul ar >
<xsl :val ue-of select="."/>
</l ongi t ude_centi seconds_angul ar >
</ xsl :tenpl at e>

<xsl :tenpl ate match="dnpi _| at_| ong_t housandt hs_of _m nute">
<dnpi _I at _| ong_t housandt hs_of _m nut e>
<xsl : appl y-t enpl at es/ >
</ dnpi _| at _| ong_t housandt hs_of _mi nut e>
</ xsl : tenpl at e>

<xsl:tenplate nmatch="1atitude_degrees">
<l ati tude_degrees>
<xsl : val ue-of select="."/>
</l atitude_degrees>
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</ xsl :tenpl at e>

<xsl:tenplate match="l atitude_m nute_angul ar ">
<l atitude_m nute_angul ar >
<xsl :val ue-of select="."/>
</l atitude_m nute_angul ar >
</ xsl :tenpl at e>

<xsl : tenpl at e nmat ch="Deci mal ">
<Deci nal >
<xsl : val ue-of select="."/>
</ Deci nal >
</ xsl :tenpl at e>

<xsl:tenpl ate mat ch="t housandt h_of _m nute_of | atitude">
<t housandth_of mnute of |atitude>
<xsl : val ue-of select="."/>
</t housandt h_of _mi nute_of _| atitude>
</ xsl :tenpl at e>

<xsl:tenplate nmatch="1atitudi nal _hem sphere">
<l ati t udi nal _heni spher e>
<xsl : val ue-of select="."/>
</l atitudi nal _hem sphere>
</ xsl :tenpl at e>

<xsl :tenpl ate match="1 ongi t ude_degr ees" >
<l ongi t ude_degr ees>
<xsl :val ue-of select="."/>
</ | ongi t ude_degr ees>
</ xsl :tenpl at e>

<xsl :tenpl ate mat ch="1 ongi t ude_m nut e_angul ar" >
<l ongi t ude_m nut e_angul ar >
<xsl :val ue-of select="."/>
</ 1 ongi t ude_mni nut e_angul ar >
</ xsl :tenpl at e>

<xsl : tenpl at e mat ch="Deci mal ">
<Deci nal >
<xsl :val ue-of select="."/>
</ Deci nal >
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</ xsl :tenpl at e>

<xsl :tenpl ate mat ch="t housandt h_of _m nute_of | ongi tude">
<t housandt h_of _m nute_of _| ongi t ude>
<xsl :val ue-of select="."/>
</ thousandt h_of _m nute_of _| ongi t ude>
</ xsl :tenpl at e>

<xsl :tenpl ate nmat ch="1 ongi t udi nal _hem sphere">
<l ongi t udi nal _hem spher e>
<xsl : val ue-of select="."/>
</ 1 ongi t udi nal _hem sphere>
</ xsl :tenpl at e>

<xsl :tenpl ate nmat ch="dnpi _| at _| ong_t en_t housandt hs_of _m nute">
<dnpi _| at _| ong_t en_t housandt hs_of _m nut e>
<xsl : appl y-tenpl at es/ >
</ dnpi _| at _| ong_t en_t housandt hs_of _m nut e>
</ xsl : tenpl at e>

<xsl:tenplate nmatch="1atitude_degrees">
<l ati tude_degrees>
<xsl : val ue-of select="."/>
</l atitude_degrees>
</ xsl :tenpl ate>

<xsl:tenplate match="1atitude_m nute_angul ar ">
<l atitude_m nute_angul ar >
<xsl : val ue-of select="."/>
</l atitude_m nute_angul ar >
</ xsl :tenpl at e>

<xsl :tenpl at e nmat ch="Deci nal ">
<Deci mal >
<xsl :val ue-of select="."/>
</ Deci mal >
</ xsl :tenpl at e>

<xsl:tenplate match="ten_t housandth_of _m nute_of | atitude">
<t en_t housandt h_of _mi nute_of | atitude>
<xsl :val ue-of select="."/>
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</ten_t housandt h_of _m nute_of | atitude>
</ xsl :tenpl at e>

<xsl:tenplate match="1atitudi nal _hem sphere">
<l ati t udi nal _heni spher e>
<xsl : val ue-of select="."/>
</l atitudi nal _hem sphere>
</ xsl :tenpl at e>

<xsl :tenpl ate match="1 ongi t ude_degr ees" >
<l ongi t ude_degr ees>
<xsl :val ue-of select="."/>
</ 1 ongi t ude_degr ees>
</ xsl :tenpl at e>

<xsl :tenpl ate mat ch="1 ongi t ude_mni nut e_angul ar ">
<l ongi t ude_m nut e_angul ar >
<xsl :val ue-of select="."/>
</ 1 ongi t ude_ni nut e_angul ar >
</ xsl :tenpl at e>

<xsl : tenpl at e nat ch="Deci nal ">
<Deci mal >
<xsl : val ue-of select="."/>
</ Deci mal >
</ xsl :tenpl ate>

<xsl:tenpl ate match="ten_t housandt h_of _m nut e_of _| ongi t ude" >

<t en_t housandt h_of _mi nut e_of _| ongi t ude>
<xsl :val ue-of select="."/>
</ten_t housandt h_of _m nut e_of _| ongi t ude>
</ xsl :tenpl at e>

<xsl :tenpl at e mat ch="1 ongi t udi nal _hem sphere">
<l ongi t udi nal _heni spher e>
<xsl : val ue-of select="."/>
</ 1 ongi t udi nal _hem sphere>
</ xsl :tenpl at e>

<xsl:tenplate match="dnpi _utm1 nmeter ">
<dnmpi _utm31 neter >
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<xsl : appl y-tenpl at es/ >
</dmpi _utm1 _neter >
</ xsl : tenpl at e>

<xsl:tenplate match="utmgrid_zone_desi gnati on">
<utm grid_zone_desi gnati on>
<xsl : val ue-of select="."/>
</utmgrid_zone_desi gnati on>
</ xsl :tenpl at e>

<xsl:tenplate match="utmgri d_zone_hem sphere" >
<ut m gri d_zone_hem sphere>
<xsl : val ue-of select="."/>
</utmgrid_zone_hem sphere>
</ xsl :tenpl at e>

<xsl:tenplate match="utmgri d_zone_row'>
<utmgrid_zone_r ow>
<xsl : val ue-of select="."/>
</utmgrid_zone_row>
</ xsl :tenpl at e>

<xsl : tenpl at e mat ch="ut m 100000_net er _square_row'>
<ut m_100000_nret er _squar e_r ow>
<xsl :val ue-of select="."/>
</ ut m_100000_rret er _squar e_r ow>
</ xsl :tenpl at e>

<xsl:tenplate match="utm 1 _meter_northi ng">
<utm 1 neter_northing>
<xsl : val ue-of select="."/>
</utm1 meter_nort hi ng>
</ xsl :tenpl at e>

<xsl:tenplate match="utmgrid_zone_col um" >
<utmgrid_zone_col um>
<xsl : val ue-of select="."/>
</utmgrid_zone_col um>
</ xsl :tenpl at e>

<xsl :tenpl ate mat ch="ut m 100000_n®t er _squar e_col um" >
<ut m 100000_rret er _squar e_col um>



L/Z

</ xsl:

styl esheet >

<xsl : val ue-of select="."/>
</ ut m_100000_net er _squar e_col um>
</ xsl :tenpl at e>

<xsl:tenplate match="utm 1 mneter_easting">
<utm 1 neter_easting>
<xsl : val ue-of select="."/>
</utm 1_neter_easting>
</ xsl :tenpl at e>
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APPENDIX S. THREAT DATA DOCUMENT TYPE DEFINITION

<!-- Document Type Definition (DTD) for threat_data. This DID will be inported
into the Master Operational Docunent (MOD) with the use of entities within the
MOD.

Pl ease note that the children of threat location utm1 neter are not
defined within this DID because they will be defined in the DID for
unit_air_attack_plan. The DID for unit_air_attack_plan will also be inported
into the MOD.

-->

<!-- <IELEMENT threat_data (threat*)> -->
<! ELEMENT threat (threat_type, threat_position_and_el evation)>

<! ELEMENT t hreat _type (#PCDATA) >

<! ELEMENT threat _position_and_el evation (threat_ | ocation_utm1 neter,
threat _el evation_in_neters)>

<! ELEMENT threat_| ocation_utm 1 neter (utmgrid_zone_designation,
ut mgrid_zone_heni sphere, utmgrid_zone_row,
ut m 100000 _net er _square_row, utm 1 neter_nort hing,
utmgrid_zone_col um, utm 100000_neter _square_col um,
utm 1 neter_easting)>

<l-- utmgrid_zone_designation, utmgrid_zone_hem sphere,
utmgrid_zone_col um, utm 100000_neter _square_col um,
utm21 neter_easting, utmagrid_zone_row, utm 100000 reter_square_row,
utm2l1 neter_northing are defined in the MDD -->

<! ELEMENT threat_el evation_i n_neters (#PCDATA) >

279
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APPENDIX T. THREAT DATA IN XML

<t hr eat _dat a>
<t hreat >
<t hreat _t ype>Ear| y_War ni ng_Radar </t hr eat _t ype>
<t hreat _position_and_el evati on>
<threat location utm1l neter>
<utmgrid_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<utm grid_zone_hem spher e>N</ ut m gri d_zone_hem spher e>
<utmgrid_zone_row>39</ut mgri d_zone_r ow>
<ut m 100000_rret er _squar e_r ow>23</ ut m_ 100000_n®t er _squar e_r ow>
<utm 1_neter_northi ng>200</utm 1_neter_northi ng>
<utmgrid_zone_col um>5</ut mgrid_zone_col um>
<ut m 100000_rret er _squar e_col utm>36</ ut m 100000 _net er _squar e_col um>
<utm 1 neter_easting>600</utm1_mneter_easti ng>
</threat |l ocation_utm1 neter>
<threat el evation_in_neters>0</threat_el evation_in_neters>
</threat _position_and_el evation>
</threat>
<t hr eat >
<t hreat _type>Early_Warni ng_Radar </t hreat _type>
<t hreat _positi on_and_el evati on>
<threat | ocation_utm1 neter>
<utmgrid_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<utm grid_zone_hem spher e>N</ ut m gri d_zone_hem spher e>
<utmgrid_zone_row>39</ut mgri d_zone_r ow>
<ut m 100000_rret er _squar e_r ow>28</ ut m 100000_net er _squar e_r ow>
<utm 1 neter_northi ng>800</ut m 1_neter_nort hi ng>
<utmgrid_zone_col um>5</utmgrid_zone_col um>
<ut m 100000_rret er _squar e_col utm>11</ ut m 100000 _rret er _squar e_col um>
<utm 1l neter_easting>300</utm 1 _neter_easting>
</threat _location_utm1 neter>
<threat _el evation_in_neters>0</threat_el evati on_i n_net ers>
</threat _position_and_el evation>
</threat>
<t hr eat >
<threat _type>SAM Site</threat_type>
<t hreat _position_and_el evati on>
<threat_| ocation_utm1_reter>
<utm grid_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<utmgrid_zone_hem sphere>N</ utm gri d_zone_hem sphere>
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<utmagrid_zone_row>39</utmgrid_zone_r ow>

<ut m_100000_rret er _squar e_r ow>32</ ut m_100000_n®t er _squar e_r ow>
<utm 1_neter_northi ng>400</ut m 1_neter _nort hi ng>
<utmgrid_zone_col um>5</utmgrid_zone_col um>

<ut m 100000_rret er _squar e_col utm>09</ ut m_100000_net er _squar e_col um>

<utm 1_neter_easting>900</utm 1_neter_easting>
</threat |ocation utm1 neter>
<threat el evation_i n_neters>0</threat_el evation_i n_neters>
</threat _position_and_el evati on>
</threat>
<t hreat >
<threat _type>SAM Site</threat_type>
<t hreat _position_and_el evati on>
<threat |location utm1l neter>
<utm grid_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<utm gri d_zone_hem sphere>N</ ut m gri d_zone_hem sphere>
<utmgrid_zone_row>39</ut mgri d_zone_r ow>
<ut m 100000_rret er _squar e_r ow>31</ ut m 100000_n®t er _squar e_r ow>
<utm 1_neter_northi ng>750</utm 1_neter_northi ng>
<utmgrid_zone_col um>5</ut mgrid_zone_col um>
<ut m 100000_rret er _squar e_col utm>17</ ut m 100000_rret er _squar e_col um>
<utm 1 neter_easting>400</utm 1_neter_easting>
</threat | ocation_utm1 neter>
<threat el evation_in_meters>0</threat_el evation_i n_neters>
</threat _position_and_el evati on>
</threat>
<t hr eat >
<threat _type>SAM Site</threat_type>
<t hreat _posi ti on_and_el evati on>
<threat location utm1l neter>
<utmgrid_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<utm gri d_zone_hem spher e>N</ ut m gri d_zone_hem spher e>
<utmgrid_zone_row>39</ut mgri d_zone_r ow>
<ut m 100000_rret er _squar e_r ow>30</ ut m 100000_n®t er _squar e_r ow>
<utm 1_neter_northi ng>750</utm 1_neter_northi ng>
<utmgrid_zone_col um>5</ut mgrid_zone_col um>

<ut m 100000_rret er _squar e_col urm>22</ ut m 100000_rret er _squar e_col um>

<utm 1l neter_easting>850</utm 1 _neter_easting>
</threat_|ocation_utm1_reter>
<threat el evation_in_neters>0</threat el evation_in_neters>
</threat _position_and_el evation>
</threat>
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<t hreat >
<threat _type>SAM Site</threat _type>
<t hreat _position_and_el evati on>
<threat |location utm1l neter>
<utm grid_zone_desi gnati on>11</utm gri d_zone_desi gnati on>
<utm gri d_zone_hem sphere>N</ ut m gri d_zone_hem sphere>
<utmgrid_zone_row>39</ut mgri d_zone_r ow>
<ut m 100000_rret er _squar e_r ow>25</ ut m_ 100000_n®t er _squar e_r ow>
<utm 1_neter_northi ng>350</utm 1_neter_northi ng>
<utmgrid_zone_col um>5</ut mgrid_zone_col urm>
<ut m 100000_rret er _squar e_col unm>28</ ut m 100000_net er _squar e_col um>
<utm 1 neter_easting>600</utm1_mneter_easting>
</threat |l ocation_utm1 neter>
<threat el evation_in_meters>0</threat_el evation_i n_neters>
</threat _position_and_el evati on>
</threat>
<t hr eat >
<threat _type>SAM Site</threat_type>
<t hreat _posi ti on_and_el evati on>
<threat location utm1l neter>
<utmgrid_zone_designati on>11</utmgri d_zone_desi gnati on>
<ut m grid_zone_hem spher e>N</ ut m gri d_zone_heni spher e>
<utmgrid_zone_row>39</ut mgri d_zone_r ow>
<ut m 100000_rret er _squar e_r ow>21</ ut m 100000_n®et er _squar e_r ow>
<utm 1_neter_northi ng>400</utm 1_neter_northi ng>
<utmgrid_zone_col um>5</ut mgrid_zone_col um>
<ut m 100000_rret er _squar e_col urm>37</ ut m 100000_rret er _squar e_col um>
<utm 1l neter_easting>500</utm1_neter_easting>
</threat_|ocation_utm1_reter>
<threat elevation_in_neters>0</threat el evation_in_neters>
</threat _position_and_el evation>
</threat>
<t hr eat >
<threat _type>SAM Site</threat_type>
<t hreat _positi on_and_el evati on>
<threat | ocation_utm1 neter>
<utmgrid_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<utmgrid_zone_hem sphere>N</ utm gri d_zone_hem sphere>
<utmgrid_zone_row>39</ut m gri d_zone_r ow>
<ut m 100000_rret er _squar e_r ow>24</ ut m 100000_net er _squar e_r ow>
<utm 1 neter_northi ng>700</ut m 1_neter _nort hi ng>
<utmgrid_zone_col um>5</utmgri d_zone_col um>
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<ut m 100000_rret er _squar e_col utm>42</ ut m_ 100000_net er _squar e_col um>
<utm 1 neter_easting>150</utm1_mneter_easti ng>
</threat | ocation_utm1 neter>
<threat el evation_in_meters>0</threat_el evation_i n_neters>
</threat _position_and_el evati on>
</threat>
<t hr eat >
<threat _type>SAM Site</threat_type>
<t hreat _posi ti on_and_el evati on>
<threat location utm1l neter>
<utmgrid_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<utm gri d_zone_hem spher e>N</ ut m gri d_zone_hem spher e>
<utmgrid_zone_row>39</ut mgri d_zone_r ow>
<ut m 100000_rret er _squar e_r ow>19</ ut m 100000_n®t er _squar e_r ow>
<utm 1_neter_northi ng>600</utm 1_neter_northi ng>
<utmgrid_zone_col um>5</ut mgrid_zone_col um>
<ut m 100000_rret er _squar e_col urm>46</ ut m 100000_rret er _squar e_col um>
<utm 1l neter_easting>800</utm 1 _neter_easting>
</threat_|ocation_utm1_reter>
<threat elevation_in_neters>0</threat_el evation_in_neters>
</threat _position_and_el evation>
</threat>
<t hr eat >
<threat _type>SAM Site</threat_type>
<t hreat _positi on_and_el evati on>
<threat | ocation_utm1 neter>
<utmgrid_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<utmgrid_zone_hem sphere>N</ utm gri d_zone_hem sphere>
<utmgrid_zone_row>39</ut m gri d_zone_r ow>
<ut m 100000_rret er _squar e_r ow>17</ ut m 100000_net er _squar e_r ow>
<utm 1 neter_northi ng>900</ut m 1_neter _nort hi ng>
<utmgrid_zone_col um>5</utmgri d_zone_col um>
<ut m 100000_rret er _squar e_col urm>55</ ut m 100000 _rret er _squar e_col umm>
<utm 1l neter_easting>600</utm1 neter_easting>
</threat_|ocation_utm1_reter>
<t hreat _el evation_in_neters>0</threat_el evati on_i n_net ers>
</threat _position_and_el evati on>
</threat>
<t hr eat >
<threat _type>SAM Site</threat_type>
<t hreat _position_and_el evati on>
<threat_| ocation_utm1_reter>



G8¢

<utmgrid_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<utm gri d_zone_hem spher e>N</ ut m gri d_zone_hem spher e>
<utmgrid_zone_row>39</ut mgri d_zone_r ow>
<ut m 100000_rret er _squar e_r ow>32</ ut m 100000_n®t er _squar e_r ow>
<utm 1_neter_northi ng>100</utm 1_neter_northi ng>
<utmgrid_zone_col um>5</ut mgrid_zone_col um>
<ut m 100000_rret er _squar e_col urm>40</ ut m 100000_rret er _squar e_col um>
<utm 1l neter_easting>800</utm 1 _neter_easting>
</threat_|ocation_utm1_reter>
<threat elevation_in_neters>0</threat el evation_in_neters>
</threat _position_and_el evation>
</threat>
<t hr eat >
<threat _type>SAM Site</threat_type>
<t hreat _positi on_and_el evati on>
<threat | ocation_utm1 neter>
<utmgrid_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<utmgrid_zone_hem sphere>N</ utm gri d_zone_hem sphere>
<utmgrid_zone_row>39</ut m gri d_zone_r ow>
<ut m 100000_rret er _squar e_r ow>38</ ut m 100000_net er _squar e_r ow>
<utm 1 neter_northi ng>200</ut m 1_neter _nort hi ng>
<utmgrid_zone_col um>5</utmgri d_zone_col um>
<ut m 100000_rret er _squar e_col utm>37</ ut m 100000_rret er _squar e_col um>
<utm 1l neter_easting>550</utm1 neter_easting>
</threat_|ocation_utm1_mreter>
<t hreat _el evation_in_neters>0</threat_el evati on_i n_net ers>
</threat _position_and_el evati on>
</threat>
<t hr eat >
<threat _type>SAM Site</threat_type>
<t hreat _position_and_el evati on>
<threat_| ocation_utm1_reter>
<utm grid_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<utmgrid_zone_hem sphere>N</ utmgri d_zone_hem sphere>
<utmgrid_zone_row>39</ut mgri d_zone_r ow>
<ut m 100000_rret er _squar e_r ow>37</ ut m_100000_net er _squar e_r ow>
<utm 1 neter_northi ng>000</ut m 1_meter_nort hi ng>
<utmgrid_zone_col um>5</utmgrid_zone_col um>
<ut m_100000_rret er _squar e_col urm>29</ ut m_100000_net er _squar e_col um>
<utm 1 neter_easting>000</utm1_meter_easting>
</threat _location_utm1l neter>
<t hreat _el evation_i n_meters>0</threat_el evati on_i n_net er s>
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</threat _position_and_el evation>
</threat>
<t hr eat >
<threat _type>SAM Site</threat_type>
<t hreat _position_and_el evati on>
<threat_| ocation_utm1_reter>
<utm grid_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<utmgrid_zone_hem sphere>N</ utm gri d_zone_hem sphere>
<utmgrid_zone_row>39</ut m gri d_zone_r ow>
<ut m_100000_net er _squar e_r ow>40</ ut m 100000_net er _squar e_r ow>
<utm 1 neter_northi ng>600</ut m 1 neter_nort hi ng>
<utmgrid_zone_col um>5</ut mgrid_zone_col um>
<ut m 100000_rret er _squar e_col urm>21</ ut m 100000 _rret er _squar e_col umm>
<utm 1 neter_easting>650</utm1_mneter_easting>
</threat _location_utm1l neter>
<t hreat _el evation_i n_meters>0</threat_el evati on_i n_net ers>
</threat _position_and_el evati on>
</threat>
<t hr eat >
<threat _type>SAM Site</threat_type>
<t hreat position_and el evati on>
<threat | ocation_utm1l1 neter>
<utm grid_zone_desi gnati on>11</utmgri d_zone_desi gnati on>
<utm grid_zone_hem sphere>N</ utm gri d_zone_hem sphere>
<utmagrid_zone_row>39</utmgri d_zone_r ow>
<ut m_100000_rret er _squar e_r ow>45</ ut m_100000_n®et er _squar e_r ow>
<utm 1 neter_northi ng>500</ut m 1_met er _nort hi ng>
<utmgrid_zone_col um>5</utmgrid_zone_col um>
<ut m_100000_rret er _squar e_col utm>26</ ut m_100000_net er _squar e_col um>
<utm 1_neter_easting>650</utm 1_neter_easting>
</threat location utm1l neter>
<threat_el evation_in_nmeters_in_meters>0</threat_el evati on_i n_nmeters_i n_neters>
</threat _position_and_el evation>
</threat>
</threat _data>



APPENDIX U. TERRAIN DATA DOCUMENT TYPE DEFINITION

<IELEMENT geo_Origin_utm1 meter (utmgrid_zone_designation,
utmgrid_zone_hem sphere, utmagrid_zone_row, utm 100000 _neter_square_row,
utm1 neter_northing, utmagrid_zone_colum, utm 100000_neter_square_col um,
utm 1 neter_easting)>

287



THISPAGE INTENTIONALLY LEFT BLANK

288



APPENDIX V. TERRAIN DATA IN XML

<t errai n_dat a>
<geo_ Origin_utml1 neter>
<utm grid_zone_desi gnati on>11</ut m gri d_zone_desi gnati on>
<ut m grid_zone_hem sphere>N</ ut m gri d_zone_hem sphere>
<utmgrid_zone_row>39</ut mgri d_zone_r ow>
<ut m 100000_rret er _squar e_r ow>03</ ut m_ 100000_n®t er _squar e_r ow>
<utm 1_neter_northi ng>000</utm 1_neter_northi ng>
<utmgrid_zone_col um>5</ut mgri d_zone_col unm>
<ut m 100000_nret er _squar e_col utm>33</ ut m 100000 _net er _squar e_col um>
<utm 1 neter_easting>000</utm1_neter_easting>
</geo_Origin_utml1 neter>
</terrain_dat a>
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APPENDIX W. MASTER OPERATION DOCUMENT IN XML

<?xm version="1.0" standal one="no"?>

<?xm - styl esheet type="text/xsl" href="MD to_VRM. xsl"?>
<!-- The Above Styl esheet converts XM. data about an air plan to Virtual Reality Mrkup Language -->

<l-- Master Qperational Document (MXD) -->

<! DOCTYPE MDD [
<IELEMENT MOD (terrain_data, ato_header_data, unit_air_attack_plan*, threat_data)>

<IELEMENT terrain_data (geo_ Oigin_utmil neter)>
<IENTITY %terrain_entity SYSTEM "terrain_data.dtd">
Yerrain_entity;

<! ELEMENT at o_header_data (operation_identification_data?, exercise_identification?,
message_i dentification?, effective_day_time_frame)>
<IENTITY % at o_header_data_entity SYSTEM "at o_header _dat a. dtd">
%t o_header _data_entity;

<I'ELEMENT unit_air_attack_plan (country_of the_world, tasked_service, tasked_unit_and_l ocation,
aircraft_m ssion_dat a_segnent) >

<IENTITY %unit_air_attack_plan_entity SYSTEM "unit_air_attack_plan. dtd">

%unit_air_attack_plan_entity;

<! ELEMENT t hreat _data (threat*)>
<IENTITY %threat_data _entity SYSTEM "t hreat _data. dtd">
% hreat _data_entity;

<!-- External Ceneral Entity Definitions for XM. Data -->

<IENTITY terrain_data XM. SYSTEM "terrai n_data. xm ">

<IENTITY ato_header_data_XM. SYSTEM "at o_header _data. xm ">
<IENTITY air_pl an_101Al RCAV_XM. SYSTEM " 101Al RCAV_ai r_pl an. xm ">
<IENTITY air_plan_100TFW XM. SYSTEM "100TFW ai r _pl an. xm ">
<IENTITY air_plan_4TFW XM. SYSTEM "4TFW air _pl an. xm ">
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<IENTITY threat _data_XM. SYSTEM "t hreat _data. xm ">

1>
<MOD>

& errain_data XM

&at 0o_header _data_ XM

&ai r _pl an_101Al RCAV_XM;
&ai r _pl an_100TFW XM;
&ai r _pl an_4TFW XM_;

&t hreat _dat a_XM;

</ MOD>

<!
<!
<!
<!
<!
<!

Ext er nal
Ext er nal
Ext er nal
Ext er nal
Ext er nal
Ext er nal

Cener al
Cener al
Cener al
Cener al
Cener al
Cener al

Entity
Entity
Entity
Entity
Entity
Entity

Cal |
Cal |

for
for
for
for
for
for

data -->
data -->
data -->
data -->
data -->
data -->
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APPENDIX X. MASTER OPERATION DOCUMENT TO VRML AIR PLAN STYLESHEET

<?xm version="1.0"?>
<l-- <xsl:stylesheet xmns:xsl="http://ww. w3.org/ TRV\D-xsl"> --> <I-- Mcrosoft reference call -->

<xsl : styl esheet xm ns: xsl ="http://ww. w3. org/ 1999/ XSL/ Tr ansf orm' versi on="1. 0"
xm ns: saxon="http://icl.con saxon" saxon:trace="no"> <!-- SAXON reference call -->

<xsl : out put net hod="text"/>
<xsl : strip-space el enments="*"/>

N EEED G 000000000 000000 P PP 0000000000000 00000000 PP PP 0000000000 000000 .00 0 QR

<l-- This style sheet is used to convert the Master Qperational Docunent's air attack plan in XM
to air attack plan in the Virtual Reality Mdeling Language, which can be displayed in a
VRML conpliant browser (i.e. Cosnos)

I nvocati on: saxon -0

The style sheet user(s) will be the caretaker(s) of the MOD. -
<1 XOOXIIIIIIIIIHHHHHHKKIIIIIIIIIIIIIIHHHHIIKIKIIIIIIIIIIIIIIOIKIKKKKXKK - - >

<xsl : tenpl at e mat ch="MD"'>
<xsl :text disabl e-out put-escapi ng="yes">#VRM. V2.0 utf8

Wrldlinfo {
title "Air Attack Pl an"

info[ "This is a 3-D Air Attack Pl an Autogenerated froman Air Tasking Order in the XM. data format",

"This world was devel oped by Mark Murray and Jason Quigley" ]
}

EXTERNPROTO Terrain [
field SFNode  geoCrigin

] "Fortlrwi nTerrain.wl #Terrain"

EXTERNPROTO F15 [ ] "F-15_PROTO wr| #F- 15"
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#Not Yet inplemented in final Wrld
EXTERNPROTO SAM Site [ ]

Targets. w | #SAM Si t e"

#Not yet inplemented in final world
EXTERNPROTO Early_Warni ng_Radar [ ] "Targets.w]l #Early_Wrni ng_Radar"

#Currently Named Apache in XM. need to change

HEXTERNPROTO AH 64 [ ]

" AH 64_PROTO wr | #AH 64"

# Needs to be renaned to AH 64

EXTERNPROTO APACHE [ ]

EXTERNPROTO geoCrigin [

exposedFi el d
exposedFi el d
field

MFString
SFString

" AH 64_PROTO wr | #AH 64"

geoSystem
geoCoor ds

SFBool rot at eYUp
1["C \geovrm \protos\geoOrigin.wl"]

EXTERNPROTO GeoVi ewpoi nt

field

field

field

field

field
exposedFi el d
exposedFi el d
exposedFi el d
eventln
eventln
event Qut
event Qut

SFNode
MFStri ng
SFString
SFRot at i on
SFString
SFFI oat
SFBool
MFString
SFBool
SFString
SFTi e
SFBool

[

geoOrigin
geoSyst em
position

orientation
description
fiel dOXView
j unp
navType

set _bind

set _position
bi ndTi ne

i sBound

] "C \geovrm\ protos\GeoVi ewpoi nt. wl"

EXTERNPROTO Aircraft [

field SFNode

field MString

field

georigin

M~Node

geoSystem

AircraftType
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exposedField SFString CallSign
exposedField SFString M ssi on
exposedField SFString M ssi onNunber

field SFString Takeof f Posi ti on
field MFString  WayPoints
field MFFI oat WayPoi nt Ti ne

] "Aircraft _PROTO wl#Aircraft"”

EXTERNPROTO Tar get [

field SFNode georigin

field MFString geoSystem

field MFNode Tar get Type

field SFString Cal | Sign
field MFString Tar get Posi tion
1["...\...\protos\aircraft.wl"]

#Begi n SCENE GRAPH

#--The geoOrgin Node can be the first coord we cone across or Hardwired in
#--1 need to add a geo View Point node to the world

#--Aterrain Node Still Needs to be added to the world.

#--Currently the display node is inmbedded in the Protos

#--it may be nore efficient to place display node in main world

DEF AirPlan_Oigin geoOrigin {
geoSystem ["UTM " Z11"]
geoCoords "3905500 559000 0"

}

GeoVi ewpoi nt {
geoOrigin USE AirPlan_COrigin
geoSystem ["UTM " Z11"]
position "3905500 559000 40000"
navType ["FLY"]

</ xsl:text>
<xsl : appl y-tenpl at es/ >
</ xsl : tenpl at e>
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<xsl:tenplate match="terrai n_data"/>
<xsl:tenplate match="geo_Origin"/>
<xsl :tenplate nmatch="utmgri d_zone_desi gnation"/>
<xsl :tenpl ate nmatch="ut mgri d_zone_hem sphere"/>
<xsl:template match="utmgri d_zone_col um"/>
<xsl :tenpl ate natch="ut m 100000_net er _square_row'/ >
<xsl:tenpl ate nmatch="utmgri d_zone_col um"/>
<xsl:template match="utm 1 _neter_northing"/>
<xsl :tenpl at e nmat ch="ut m 100000_net er _squar e_col um"/ >
<xsl:tenplate match="utm 1 meter_easting"/>
<xsl:tenplate match="utmgrid_zone_row'/>

<xsl :tenpl ate mat ch="at o_header _dat a" >
<xsl : appl y-t enpl at es/ >
</ xsl :tenpl at e>

<xsl:tenplate match="operation_identification_data"/>
<xsl :tenpl ate match="exerci se_identification"/>
<xsl :tenpl ate nat ch="nessage_i dentification"/>
<xsl:tenplate nmatch="effective_day_tine_frane"/>

<xsl:tenplate match="unit_air_attack_plan">
<xsl : appl y-t enpl at es/ >
</ xsl :tenpl at e>

<xsl :tenplate match="country_of _the_world"/>
<xsl :tenpl ate nat ch="t asked_service"/>

<xsl :tenplate nmatch="tasked_unit_and_| ocati on">
<xsl : appl y-t enpl at es/ >
</ xsl :tenpl at e>
<xsl :tenpl ate nmat ch="t asked_unit_desi gnator"/>
<xsl :tenpl ate nmatch="tasked_unit_| ocation_taskunit"/>
<xsl:tenpl ate match="i cao_base_nane"/>
<xsl :tenpl ate nmat ch="pl ace_nane"/ >
<xsl :tenpl at e mat ch="geogr aphi c_| ocati on_| at _| ong_ni nutes"/>

<xsl :tenplate match="aircraft_m ssion_data_segnent">
<xsl :text disabl e-output-escapi ng="yes">Aircraft {
</ xsl:text>
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<xsl :text disabl e-output-escapi ng="yes">geoOrigin USE AirPlan_Origin
</ xsl:text>
<xsl :text disabl e-out put-escapi ng="yes">geoSystem ["UTM', "Z"]
</ xsl:text>
<xsl : appl y-t enpl at es/ >
<xsl :text di sabl e-out put - escapi ng="yes" >

</ xsl:text>
</ xsl :tenpl at e>

<xsl : tenpl at e nmat ch="i ndi vi dual _ai rcraft_m ssion_data">
<xsl : appl y-t enpl at es/ >
</ xsl : tenpl at e>

<xsl :tenpl ate mat ch="nunber _of _aircraft">
<xsl : appl y-tenpl at es sel ect ="xxx" node="xxx"/>
</ xsl :tenpl at e>

<xsl:tenplate match="type_of _aircraft">
<xsl : text di sabl e-out put - escapi ng="yes" >
Aircraft Type </ xsl:text><xsl:text disabl e-output-escapi ng="yes">[</xsl:text>
<xsl :val ue-of select="aircraft_type_and_nodel | aircraft_type_and_nodel _other"/>
<xsl :text di sabl e-out put-escapi ng="yes">{} ]</xsl:text><xsl:text disable-output-escapi ng="yes">
</ xsl:text>
</ xsl : tenpl at e>

<xsl:tenplate match="aircraft_call_sign">
<xsl :text disabl e-out put-escapi ng="yes">Cal | Si gn </ xsl :text><xsl|:text>&quot; </ xsl :text><xsl : val ue- of
sel ect ="."/><xsl : text disabl e-out put - escapi ng="yes" >&quot ; </ xsl : t ext >
</ xsl : tenpl at e>

<xsl :tenpl ate match="pri mary_confi gurati on_code"/>
<xsl :tenpl ate mat ch="secondary_confi gurati on_code"/ >

<xsl : tenpl at e nmat ch="m ssi on_nunber" >
<xsl :text disabl e-out put-escapi ng="yes">
M ssi onNunber </ xsl :text><xsl :text>&quot; </ xsl : t ext ><xsl : val ue- of sel ect="."/><xsl:text disabl e-out put-
escapi ng="yes" >&quot ; </ xsl : t ext >
</ xsl : tenpl at e>

<xsl:tenpl ate match="primary_m ssi on_type">
<xsl :text disabl e-out put-escapi ng="yes">
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M ssion </xsl :text><xsl:text>&quot; </ xsl :text><xsl:val ue-of select="."/><xsl:text disabl e-output-
escapi ng="yes" >&quot ; </ xsl : t ext >
</ xsl : tenpl at e>

<xsl :tenpl ate nmat ch="ground_t arget_| ocation"/>
<xsl:tenpl ate match="target _type"/>
<xsl:tenplate match="target _priority"/>
<xsl:tenplate nmatch="tinme_on_target_gtgtloc"/>
<xsl : tenpl at e mat ch="desi red_mean_poi nt _of _i npact _gtgtl oc"/>

<xsl :tenpl ate nat ch="m ssion_routing_data">
<xsl : appl y-t enpl at es/ >
</ xsl : tenpl at e>

<xsl :tenpl ate nmatch="day_tinme_and_nonth_of _start"/>
<xsl :tenpl ate mat ch="day_ti ne_and_nont h_of _st op"/>

<xsl :tenpl ate mat ch="t akeof f _position">
<xsl :text di sabl e-out put - escapi ng="yes" >
Takeof f Posi tion </ xsl :text><xsl:text>&quot; </ xsl :text>
<xsl : appl y-tenpl at es/ >
<xsl : text >&quot ; </ xsl : t ext ><xsl : text > </ xsl :text>
</ xsl :tenpl at e>

<xsl:tenplate match="t akeof f_position_utm1 nmeter">
<xsl : appl y-tenpl at es/ >
</ xsl :tenpl at e>

<xsl :tenpl at e mat ch="ut m 100000_net er _squar e_r ow"' >
<xsl : val ue-of select="."/>
</ xsl : tenpl at e>

<xsl:tenplate match="utmagrid_zone_row' >
<xsl : val ue-of select="."/>
</ xsl : tenpl at e>

<xsl :tenpl ate match="utmgrid_zone_col um">
<xsl : val ue-of select="utm1_meter_northing"/><xsl:text> </xsl:text>
</ xsl : tenpl at e>

<xsl:tenplate match="utm 1 neter_northing">
<xsl : val ue-of select="."/><xsl:text> </xsl:text>
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</ xsl : tenpl at e>

<xsl :tenplate match="utmgrid_zone_col um">
<xsl : val ue-of select="."/>
</ xsl : tenpl at e>

<xsl : tenpl at e mat ch="ut m 100000_net er _squar e_col umm" >
<xsl : val ue- of select="."/>
</ xsl : tenpl at e>

<xsl:tenplate match="utm 1 neter_easting">
<xsl| :val ue-of select="."/><xsl:text> </xsl:text>
</ xsl : tenpl at e>

<xsl :tenpl ate nmat ch="t akeof f _el evati on_i n_nmeters">
<xsl :val ue-of select="."/>
</ xsl : tenpl at e>

<xsl :tenplate match="route_fiel d_group">
<xsl : appl y-tenpl at es/ >
</ xsl :tenpl at e>

<xsl :tenpl ate match="rout e_poi nt _route">
<xsl :text di sabl e-out put - escapi ng="yes" >
WayPoi nt s[ </ xsl : t ext ><xsl : appl y-t enpl at es/ ><xsl : text di sabl e-out put - escapi ng="yes">] </ xsl : t ext >
</ xsl :tenpl at e>

<xsl:tenpl ate match="point_and_al titude">
<xsl : t ext >&quot ; </ xsl : t ext ><xsl : appl y-t enpl at es/ ><xsl : t ext >&quot ; </ xsl : t ext ><xsl : t ext
di sabl e- out put - escapi ng="yes" >
</ xsl : text >
</ xsl :tenpl at e>

<xsl:tenplate match="route_point_utm1l meter">
<xsl : appl y-tenpl at es/ >
</ xsl :tenpl at e>

<xsl :tenpl ate nmatch="ut mgri d_zone_desi gnati on"/>
<xsl :tenplate match="utmgri d_zone_hem sphere"/>

<xsl:tenpl ate match="utmgrid_zone_row'>
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<xsl :val ue-of select="."/>
</ xsl : tenpl at e>

<xsl : tenpl at e mat ch="ut m 100000_ret er _squar e_r ow'>
<xsl :val ue-of select="."/>
</ xsl :tenpl at e>

<xsl :tenpl ate mat ch="utmgri d_zone_col um">
<xsl :val ue-of select="utm1 neter_northing"/><xsl:text> </xsl:text>
</ xsl : tenpl at e>

<xsl:tenplate match="utm 1 neter_northi ng">
<xsl :val ue-of select="."/><xsl:text> </xsl:text>
</ xsl : tenpl at e>

<xsl :tenpl ate match="utmgri d_zone_col um">
<xsl : val ue-of select="."/>
</ xsl :tenpl at e>

<xsl : tenpl at e nmat ch="ut m 100000_net er _squar e_col urm" >
<xsl : val ue-of select="."/>
</ xsl :tenpl at e>

<xsl:tenplate match="utm 1 neter_easting">
<xsl:val ue-of select="."/><xsl:text> </xsl:text>
</ xsl :tenpl at e>

<xsl :tenpl ate match="route_point_altitude_in_meters">
<xsl :val ue-of select="."/>
</ xsl :tenpl at e>

<xsl:tenplate nmatch="tine_of _position_route">
<xsl : text di sabl e-out put - escapi ng="yes" >
WayPoi nt Ti ne[ </ xsl : t ext ><xsl : appl y-t enpl at es/ ><xsl : t ext di sabl e-out put - escapi ng="yes" >] </ xsl : t ext >
</ xsl :tenpl at e>

<xsl :tenplate nmatch="cunul ati ve_ato_ti ne_i n_seconds">
<xsl :val ue-of select=". div 12 div 3600"/><xsl:text> </xsl:text><xsl:text disabl e-output-
escapi ng="yes">
</ xsl :text>
</ xsl : tenpl at e>
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<xsl:tenpl ate natch="threat_data">
<xsl : appl y-t enpl at es/ >
</ xsl :tenpl at e>

<xsl :tenplate match="threat">
<xsl :text disabl e-out put-escapi ng="yes">
Target {
geoOrigin USE AirPlan_Origin
geoSystem ["UTM', "Z"]</xsl:text>
<xsl : appl y-t enpl at es/ >
<xsl :text disabl e-out put-escapi hg="yes" >

</ xsl:text>
</ xsl : tenpl at e>

<xsl:tenplate match="threat _type">
<xsl : text di sabl e-out put - escapi ng="yes" >

Tar get Type </ xsl:text><xsl:text disabl e-output-escapi ng="yes">[</xsl :text><xsl:val ue-of select="

<xsl :text disabl e-output-escapi ng="yes">{} ]</xsl:text>
</ xsl :tenpl at e>

<xsl:tenplate match="threat _position_and_el evation">
<xsl : text di sabl e-out put - escapi ng="yes" >
Tar get Posi ti on </ xsl:text><xsl:text>&quot; </ xsl:text><xsl:apply-tenpl ates/><xsl:text>&quot; </ xs
</ xsl :tenpl at e>

<xsl:tenplate natch="threat | ocation_utm1l1 neter">
<xsl : appl y-tenpl at es/ >
</ xsl :tenpl at e>

<l-- <xsl :tenplate natch="utmgri d_zone_desi gnation"/>
<xsl:tenplate match="utmgrid_zone_hem sphere"/>

<xsl:tenplate match="utmgrid_zone_row'>
<xsl :val ue-of select="."/>
</ xsl :tenpl at e>

<xsl :tenpl at e nat ch="ut m 100000_net er _squar e_r ow' >
<xsl : val ue-of select="."/>
</ xsl :tenpl at e>

">

text>
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<xsl:tenplate match="utm1 meter_northing">
<xsl : val ue-of select="."/><xsl:text> </xsl:text>
</ xsl :tenpl at e>

<xsl:tenplate nmatch="utmgrid_zone_col um" >
<xsl :val ue-of select="."/>
</ xsl :tenpl at e>

<xsl :tenpl ate mat ch="ut m 100000_net er _squar e_col um" >
<xsl : val ue-of select="."/>
</ xsl :tenpl at e>

<xsl:tenplate match="utm 1 neter_easting">
<xsl :val ue-of select="."/><xsl:text> </xsl:text>
</ xsl :tenpl at e>

<xsl :tenpl ate match="t hreat _el evati on">
<xsl : val ue-of select="."/>
</ xsl :tenpl at e>
</ xsl : styl esheet >



APPENDIX Y. VRML AIR PLAN

#VRML V2.0 utf8

Worl dlnfo {

info [ "This is a 3-D Air Attack Plan Autogenerated By XSL",
"This world was Devel oped by Mark Murray and Jason Qui gl ey",
"NPS Thesi s June 2000" ]

title "Air Attack Plan”

}

EXTERNPROTO Mast er [exposedField SFTine cyclelnterval
field SFFI oat time_hol d
field SFFI oat run_tine
event Qut SFFI oat fracti on_changed

][ " Mast er Cont rol _PROTO. wr | #Mast er _Control "]

#--Aircraft Library *--* Needs to be replaced in future with better nethod of
calling

EXTERNPROTO F15 [
field SFString Top_Description
1["Aircraft\F- 15\ F-15_PROTO wr | #F- 15" ]

# EXTERNPROTO AH 64 [

# field SFString Top_Description ] "Aircraft\AH 64\ AH
64_PROTO. wr | #AH 64"

#CQurrently Named Apache in XML need to change to AH 64

EXTERNPROTO APACHE [

field SFString Top_Description
]["Ai rcraft\ Ah- 64\ AH 64_PROTO. wr | #AH 64" ]

#--Target Library *--* Needs to be replaced in future with better method of
calling

EXTERNPROTO SAM Site [ ] ["Target\Target |ib.wl#SAM Site"]

EXTERNPROTO Ear | y_Warni ng_Radar [ ]

["Target\ Target _Lib.wl #Early_Warni ng_Radar"]

#--Terrain PROTO called *--* Currently only Ft. Irwin Terrain Avail able

EXTERNPROTO Terrain [
field SFNode  geoCrigin

]J["Terrain\Fortlrw nTerrai n.wl #Terrai n"]

#- - GeoVRWL Nodes referenced for use by Aircraft PROTO

EXTERNPROTO geoOrigin [

exposedFi el d MFString geoSystem
exposedFi el d SFString geoCoor ds
field SFBool rotateYUp

1[" GeoVRML\ geoOrigin.wrl "]
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EXTERNPROTO Tar get [

field SFNode geoOrigin

field M-St ring geoSyst em
field M-Node Tar get Type

field SFString Cal | Sign
field SFString Tar get Posi ti on

][ " Target\ Target PROTO. wr | #Tar get "]

EXTERNPROTO Aircraft [

field SFNode geoOrigin

field MFSt ri ng geoSyst em
field M~Node AircraftType
field SFString AircraftNane
field SFString Cal | Si gn

field SFString M ssion

field SFString M ssi onNunber
field SFString Takeof f Posi tion
field MFSt ri ng WayPoi nt s
field M-Fl oat  WayPoi nt Ti ne
eventln SFFl oat set_fraction

J["Aircraft\Aircraft _PROTO w | #Aircraft"]

#Begi n SCENE GRAPH

#--The geoOrgin Node can be the first coord we cone across or Hardwired in
#--1 need to add a geo View Point node to the world

#--A terrain Node Still Needs to be added to the worl d.

#--Currently the display node is inbedded in the Protos

#--it may be nore efficient to place display node in nmain world

G oup {
children [

# Shoul d aut ogenerate data in future upgrades
DEF Master_Control Master {cyclelnterval 300
tine_hol d 300
run_tine 4932}

DEF AirPlan_Oigin geoOigin {
geoSystem ["UTM' ,"Z11"]
geoCoords "3905500 578200 0"
rotateYUp FALSE
}

Terrain {

geoOrigin USE AirPlan_COrigin

DEF EARLYBI RD1

Aircraft {
georigin USE AirPlan_COrigin
geoSystem ["UTM', "Z11"]
Ai rcraft Nane " APACHE"
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Aircraft Type [ APACHE {Top_Description "**EARLYBI RD1**"} ]
Cal | Si gn "EARLYBI RDL"
M ssi onNurber " EWRADAROL"
M ssion "I NT"
Takeof f Posi ti on "3905500 559000 0"
Way Poi nt s[ " 3905500 559000 3174"
"3905500 559000 3183"
"3906000 559000 3189"
3908000 559000 3204"
"3912000 559000 3210"
3913000 559000 3218"
"3914000 559000 3224"
"3915000 559000 3232"
"3916000 559000 3241"
"3915000 559000 3250"
"3918000 559000 3256"
"3919000 559000 3271"
3920000 559000 3284"
"3921000 558000 3299"
"3922200 557000 3314"
3923000 556000 3323"
"3924000 555000 3329"
"3925000 554000 3338"
"3926000 552000 3348"
"3927000 550000 3352"
"3928000 549000 3358"
3928000 548000 3340"
3928000 547000 3335"
"3928000 546000 3332"
"3928000 540000 3328"
3928000 537000 3332"
"3927000 537000 3341"
"3927000 533000 3348"
"3927000 532000 3375"
"3927000 531000 3384"
"3927000 530000 3375"
"3927000 529000 3354"
"3927000 526000 3354"
"3927000 524000 3366"
"3927000 523000 3357"
3927000 522000 3314"
"3928000 520000 3314"
"3929000 518000 3332"
"3930000 517500 3341"
"3930000 516000 3351"
"3930000 515000 3363"
3930000 514000 3369"
3930000 513000 3381"
"3930000 512000 3387"
"3929500 511500 3430"
"3929000 511500 3448"
"3929000 511500 3448"
"3905500 559000 3000"

]
WayPoi nt Ti ne[ O
0. 002027575020275750095066769063123501837253570556640625
0. 0058292781832927804686050876625813543796539306640625

0. 021036090835360905515472040860913693904876708984375
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. 051449716139497159161919626058079302310943603515625
0. 059053122465531231455315719358623027801513671875

. 0666585563665855662662806935259141027927398681640625
. 0742619626926196207961083928239531815052032470703125

. 081865369018653684207720289123244583606719970703125
0. 0894687753446877565011163824237883090972900390625

.097072181670721828794512475724332034587860107421875
. 104675587996755847797203387017361819744110107421875
.11228102189781019593084465668653137981891632080078125
. 12303325223033250157556039994233287870883941650390625
. 13378751013787510970587391057051718235015869140625
. 14453974047039739758702125982381403446197509765625
. 155293998377939974631090080947615206241607666015625
. 16604622871046228027580582420341670513153076171875
. 183047445255474432457276634522713720798492431640625

. 200050689375506873801668916712515056133270263671875
0. 210802919708029179446384659968316555023193359375

. 2184083536090835497844864221406169235706329345703125
0.22601175993511759543252992443740367889404296875

. 2336151662611516410805734267341904342174530029296875
. 27923560421735604819559739553369581699371337890625

. 3020458231954581851397279024240560829639434814453125
. 3096492295214922751966923897271044552326202392578125
. 3400628548256285466067083689267747104167938232421875
. 3476682887266828725358891460928134620189666748046875
. 355273722627737154056148938252590596675872802734375
. 3628771289537712885220344105619005858898162841796875
. 3704825628548256144512151877279393374919891357421875
. 393292781832927840213187664630822837352752685546875
. 40849959448499593150927466922439634799957275390625

.416103000811029932748397186514921486377716064453125

.42371248986212481923985251341946423053741455078125
0. 440715733982157331638518371619284152984619140625
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0. 457716950527169519347125969943590462207794189453125

0. 466218572587185686728616929030977189540863037109375
.4776236820762367329962216899730265140533447265625
. 485227088402270823053186177276074886322021484375
. 4928304947283049131101506645791232585906982421875
. 50043592862935923903933144174516201019287109375

. 5080393349553933290962959290482103824615478515625
. 5134245742092456765703900600783526897430419921875
. 517230332522303370978988823480904102325439453125

[eNeoloNoloNeNe)

0. 590223033252230333545185203547589480876922607421875
0.993171127331711289798477082513272762298583984375
]
}
DEF EARLYBI RD2
Aircraft {
geoOrigin USE AirPlan_Origin
geoSystem ["UTM', "Z11"]
Ai rcraftName " APACHE"
Aircraft Type [ APACHE {Top_Description "**EARLYBI RD2**"} ]
Cal | Si gn "EARLYBI RD2"
M ssi onNurber " EWWRADARO2"
M ssion "I NT"
Takeof f Posi ti on "3905500 559000 0"
WayPoi nt s[ " 3905500 559000 3174"
"3905500 559000 3183"
"3906000 559000 3189"
3908000 559000 3204"
"3912000 559000 3210"
"3913000 559000 3218"
"3914000 559000 3224"
"3915000 559000 3232"
"3916000 559000 3241"
"3915000 559000 3250"
"3918000 559000 3256"
"3919000 559000 3271"
"3920000 559000 3284"
"3921000 558000 3299"
3922200 557000 3314"
"3923000 556000 3323"
"3924000 555000 3329"
"3925000 554000 3338"
"3926000 552000 3348"
"3927000 550000 3352"
3928000 549000 3358"
"3928000 548000 3340"
"3928000 547000 3335"
"3928000 546000 3332"
3928000 540000 3328"
"3928000 537000 3332"
"3927000 537000 3341"
"3926000 537000 3357"
"3925500 537000 3369"
"3925000 537000 3387"
"3924600 537000 3412"
"3924400 537000 3430"
"3924000 536500 3491"
"3923500 536500 3509"
"3923500 536500 3509"
"3905500 559000 3000"
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]

WayPoi nt Ti me[ 0. 1793248175182481585210325647494755685329437255859375
0. 181352392538523901066582766361534595489501953125

. 185154095701540928331496616010554134845733642578125
. 2003609083536090462729362116078846156597137451171875
. 2307745336577453176829521908075548708438873291015625
. 2383779399837794077399166781106032431125640869140625
. 24598134630981345338796018040738999843597412109375

. 25358678021086777931714095757342875003814697265625

. 26119018653690186937410544487647712230682373046875

. 2687935928629359150221489471732638776302337646484375
. 276396999188969960670192449470050632953643798828125
. 284000405515004050727156936773099005222320556640625
. 291605839416058376656337713939137756824493408203125
. 3023580697485806378921324721886776387691497802734375

.313112327656123223817985490313731133937835693359375
0. 3238645579886455294627012335695326328277587890625

. 33461881589618815979747523670084774494171142578125
. 34537104622871037662434900994412600994110107421875
. 362372262773722564332956608268432319164276123046875
. 3793755068937550323227014814619906246662139892578125
. 390127737226277293558496239711530506610870361328125
.397733171127331619487677016877569258213043212890625
. 405336577453365709544641504180617630481719970703125
.412939983779399799601605991483666002750396728515625
. 458560421735604162307708975276909768581390380859375
. 48137064071370634366076046717353165149688720703125
. 48897404703974043371772495447658002376556396484375

. 496577453365774434956847471767105162143707275390625
0.5003811841038118046753879752941429615020751953125

. 504184914841848996758244538796134293079376220703125
. 507232360097323553560499931336380541324615478515625

. 508759124087591185769952062400989234447479248046875
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0. 51364963503649629927849673549644649028778076171875
0. 517453365774533580179195269010961055755615234375
0. 5904460665044606315632336190901696681976318359375

0. 80954582319545824731221728143282234668731689453125
]

}
DEF THUNDER1
Aircraft {
geoOrigin USE AirPlan_Oigin
geoSystem ["UTM', "Z11"]
AircraftName "F15"
AircraftType [ F15 {Top_Description "**THUNDERL**"} ]
Cal | Si gn " THUNDER1"
M ssi onNunber " Al RSTRI PO1"
M ssion "I NT"
Takeof f Posi ti on "3794850 578200 0"
WayPoi nt s[ " 3794850 578200 3000"
"3795750 576000
3003. 0500000000001818989403545856475830078125"
"3802000 569000
9097. 56000000000130967237055301666259765625"
"3881000 536000
9097. 56000000000130967237055301666259765625"
"3942250 528150
9097. 56000000000130967237055301666259765625"
"3940000 511000
9097. 56000000000130967237055301666259765625"
"3919000 506000
9097. 56000000000130967237055301666259765625"
"3881000 536000
9097. 56000000000130967237055301666259765625"
"3802000 569000
9097. 56000000000130967237055301666259765625"
"3795750 576000
3003. 0500000000001818989403545856475830078125"
" 3794850 578200 3000"

]
WayPoi nt Ti me[ 0. 517031630170316258698903766344301402568817138671875
0. 5260685320356852656686896807514131069183349609375

0.534328872668288656910817735479213297367095947265625
0. 59942619626926187947901780717074871063232421875

0. 646378751013787411494604384643025696277618408203125

0. 65952960259529600506311908247880637645721435546875
0. 675942822384428154691704548895359039306640625
0. 712755474452554693698402843438088893890380859375

0. 777852798053527916266602915129624307155609130859375
0. 786113138686131396326572939869947731494903564453125

0. 78792173560421741029813347267918288707733154296875
]

}

DEF THUNDER2

Aircraft {
geoOrigin USE AirPlan_Oigin
geoSystem ["UTM', "Z11"]
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AircraftName "F15"
Aircraft Type [ F15 {Top_Description "** THUNDER2**"} ]
Cal | Si gn " THUNDER2"
M ssi onNurber " Al RSTRI PO2"
M ssion "I NT"
Takeof f Posi tion "3794850 578200 0"
Wy Poi nt s[ " 3794850 578200 3000"
"3795750 576000
3003. 0500000000001818989403545856475830078125"
3802000 569000
9097. 56000000000130967237055301666259765625"
3881000 536000
9097. 56000000000130967237055301666259765625"
"3942250 529000
9097. 56000000000130967237055301666259765625"
"3940000 511000
9097. 56000000000130967237055301666259765625"
"3919000 506000
9097. 56000000000130967237055301666259765625"
3881000 536000
9097. 56000000000130967237055301666259765625"
3802000 569000
9097. 56000000000130967237055301666259765625"
"3795750 576000
3003. 0500000000001818989403545856475830078125"
"3794850 578200 3000"
]
WayPoi nt Ti me[ 0. 52311435523114351298090696218423545360565185546875
0. 532151257096512608768534846603870391845703125
0.5404115977291159111928209313191473484039306640625

0. 605508921330089133761021003010682761669158935546875
0. 6523824006488240456747007556259632110595703125

0. 66617599351175993405149711179547011852264404296875

0. 682589213300892172497924548224546015262603759765625
0. 719401865369018622686780872754752635955810546875

0. 784499188969991845254980944446288049221038818359375
0. 7927595296025952364971089991740882396697998046875

0. 794566098945661014596453242120333015918731689453125
]

}
DEF THUNDER3
Aircraft {
geoOrigin USE AirPlan_Oigin
geoSystem ["UTM', "Z11"]
AircraftName "F15"
AircraftType [ F15 {Top_Description "**THUNDER3**"} ]
Cal | Si gn " THUNDER3"
M ssi onNunber " Al RSTRI PO3"
M ssion "I NT"
Takeof f Posi ti on "3794850 578200 0"
WayPoi nt s[ " 3794850 578200 3000"
"3795750 576000
3003. 0500000000001818989403545856475830078125"
"3802000 569000
9097. 56000000000130967237055301666259765625"
"3881000 536000
9097. 56000000000130967237055301666259765625"
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"3942250 529850
9097. 56000000000130967237055301666259765625"
"3940000 511000
9097. 56000000000130967237055301666259765625"
"3919000 506000
9097. 56000000000130967237055301666259765625"
" 3881000 536000
9097. 56000000000130967237055301666259765625"
"3802000 569000
9097. 56000000000130967237055301666259765625"
"3795750 576000
3003. 0500000000001818989403545856475830078125"
" 3794850 578200 3000"

MﬁyPointTinEEO.520072992700729930248826349270530045032501220703125
0.52910989456609893721861226367764174938201904296875
0. 537370235198702328460740318405441939830780029296875
0. 60246755879967555102894039009697735309600830078125
0. 649272100567721022201794767170213162899017333984375
0. 663706407137064058332498461822979152202606201171875

0. 68012165450121653265114218811504542827606201171875
0. 7169322789943226581499402527697384357452392578125
0. 7820296025952959695359822944737970829010009765625

0. 790289943227899360778110349201597273349761962890625

0. 79209854014598537474967088201083242893218994140625
]

}
DEF UNCLESAML
Aircraft {
geoOrigin USE AirPlan_Oigin
geoSystem ["UTM', "Z11"]
AircraftName "F15"
Aircraft Type [ F15 {Top_Description "**UNCLESAML**"} ]
Cal | Si gn " UNCLESAML"
M ssi onNurber " SAML"
M ssion "I NT"
Takeof f Posi ti on "3794850 578200 0"
WayPoi nt s[ " 3794850 578200 3000"
"3795750 576000
3003. 0500000000001818989403545856475830078125"
"3802000 569000
12146. 34000000000014551915228366851806640625"
"3881000 536000
12146. 34000000000014551915228366851806640625"
"3932400 509900
12146. 34000000000014551915228366851806640625"
"3940000 511000
12146. 34000000000014551915228366851806640625"
"3919000 506000
12146. 34000000000014551915228366851806640625"
"3881000 536000
12146. 34000000000014551915228366851806640625"
"3802000 569000
12146. 34000000000014551915228366851806640625"
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"3795750 576000
3003. 0500000000001818989403545856475830078125"
" 3794850 578200 3000"

MﬁyPointTineEO.45985401459854013950234730145893990993499755859375
0. 468890916463909146472133215866051614284515380859375
0. 47853000811030010908098120125941932201385498046875
0.543627331711273331649181272950954735279083251953125
0. 58745944849959439437725450261496007442474365234375
0. 593296836982968311957620244356803596019744873046875
0. 60971208434712078627626397064886987209320068359375
0. 646522708840227000592904005316086113452911376953125

0. 711620032441200311978946047020144760608673095703125
0.7212611516626115104600103222765028476715087890625
0. 7230677210056771997415125952102243900299072265625
]
}
DEF UNCLESAM?
Aircraft {
geoOrigin USE AirPlan_Oigin
geoSystem ["UTM', "Z11"]
AircraftName "F15"
Aircraft Type [ F15 {Top_Description "**UNCLESAMR**"} ]
Cal | Si gn " UNCLESAMR"
M ssi onNurber " SAMR"
M ssion "I NT"
Takeof f Posi ti on "3794850 578200 0"
WayPoi nt s[ " 3794850 578200 3000"
"3795750 576000
3003. 0500000000001818989403545856475830078125"
"3802000 569000
12146. 34000000000014551915228366851806640625"
"3881000 536000
12146. 34000000000014551915228366851806640625"
"3931750 517400
12146. 34000000000014551915228366851806640625"
"3940000 511000
12146. 34000000000014551915228366851806640625"
"3919000 506000
12146. 34000000000014551915228366851806640625"
"3881000 536000
12146. 34000000000014551915228366851806640625"
"3802000 569000
12146. 34000000000014551915228366851806640625"
"3795750 576000
3003. 0500000000001818989403545856475830078125"
" 3794850 578200 3000"

]
Wy Poi nt Ti me[ 0. 463909164639091642357016098685562610626220703125
0. 472944038929440324636743753217160701751708984375
0. 482585158150851611935649998486042022705078125

0.54768248175182474568600810016505420207977294921875
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0. 58877939983779388199991444707848131656646728515625

0.596719383617193788182930802577175199985504150390625
0. 6131326034063260266293582390062510967254638671875

0. 649945255474452476818214563536457717418670654296875
0. 71504055150040546351419834536500275135040283203125
0. 724681670721816661995262620621360838413238525390625

0. 726488240064882351276764893555082380771636962890625
]

}
DEF UNCLESAMB
Aircraft {
geoOrigin USE AirPlan_Oigin
geoSystem ["UTM', "Z11"]
AircraftName "F15"
Aircraft Type [ F15 {Top_Description "**UNCLESAMB**"} ]
Cal | Si gn " UNCLESAMB"
M ssi onNurber " SAMB"
M ssion "I NT"
Takeof f Posi ti on "3794850 578200 0"
WayPoi nt s[ " 3794850 578200 3000"
"3795750 576000
3003. 0500000000001818989403545856475830078125"
"3802000 569000
12146. 34000000000014551915228366851806640625"
"3881000 536000
12146. 34000000000014551915228366851806640625"
"3930750 522850
12146. 34000000000014551915228366851806640625"
"3940000 511000
12146. 34000000000014551915228366851806640625"
"3919000 506000
12146. 34000000000014551915228366851806640625"
"3881000 536000
12146. 34000000000014551915228366851806640625"
"3802000 569000
12146. 34000000000014551915228366851806640625"
"3795750 576000
3003. 0500000000001818989403545856475830078125"
"3794850 578200 3000"

]
Wy Poi nt Ti ne[ 0. 46796431467964314521168489591218531131744384765625
0. 47699918896999182749141255044378340244293212890625

0. 48664030819140311479031879571266472339630126953125
0. 55173763179237624854067689739167690277099609375

0. 590863746958637303663408602005802094936370849609375
0. 602293187347931802122502631391398608684539794921875
0. 61870843471208427644114635768346488475799560546875
0. 655519059205190490757786392350681126117706298828125

0. 7206163828061637133259864640422165393829345703125
0. 7302575020275750006248927093110978603363037109375
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0. 73206407137064051227071104221977293491363525390625

}
DEF UNCLESAMA
Aircraft {

]

georigin USE AirPlan_Crigin
geoSystem ["UTM', "Z11"]
Ai rcraftName "F15"
AircraftType [ F15 {Top_Description "**UNCLESAMA**"} ]
Cal | Si gn " UNCLESAMA"
M ssi onNunber " SAMA"
M ssion "I NT"
Takeof f Posi ti on "3794850 578200 0"
WayPoi nt s[ " 3794850 578200 3000"
"3795750 576000

3003. 0500000000001818989403545856475830078125"

"3802000 569000

12146. 34000000000014551915228366851806640625"

"3881000 536000

12146. 34000000000014551915228366851806640625"

"3925350 528600

12146. 34000000000014551915228366851806640625"

"3940000 511000

12146. 34000000000014551915228366851806640625"

"3919000 506000

12146. 34000000000014551915228366851806640625"

"3881000 536000

12146. 34000000000014551915228366851806640625"

"3802000 569000

12146. 34000000000014551915228366851806640625"

"3795750 576000

3003. 0500000000001818989403545856475830078125"

" 3794850 578200 3000"

]
WayPoi nt Ti me[ 0. 447688564476885630938340909779071807861328125

0. 456723438767234402035910534323193132877349853515625

0. 466364557988645600516974809579551219940185546875

0.531461881589618823085174881271086633205413818359375

0. 565648824006488215587751255952753126621246337890625

0. 58306163828061645659772693761624395847320556640625

0.599474858069748517408470434020273387432098388671875

0. 63628548256285473172511046868748962879180908203125

0. 701382806163827954293310540379025042057037353515625

0. 71102392538523933041005875566042959690093994140625

}
DEF UNCLESAMVG

Aircraft {

0. 712830494728304842055877088569104671478271484375
]

geoOrigin USE AirPlan_COrigin

geoSystem ["UTM', "Z11"]

AircraftName "F15"

Aircraft Type [ F15 {Top_Description "**UNCLESAMb**"} ]
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Cal | Si gn " UNCLESAMG"

M ssi onNunber " SAMVB"

M ssion "I NT"

Takeof f Posi ti on "3794850 578200 0"

WayPoi nt s[ " 3794850 578200 3000"
"3795750 576000

3003. 0500000000001818989403545856475830078125"

12146

12146

12146

12146

12146

12146

12146

"3802000 569000
34000000000014551915228366851806640625"
" 3881000 536000
34000000000014551915228366851806640625"
"3921400 537500
34000000000014551915228366851806640625"
" 3934000 550000
34000000000014551915228366851806640625"
"3916000 562000
34000000000014551915228366851806640625"
" 3881000 536000
34000000000014551915228366851806640625"
" 3802000 569000
34000000000014551915228366851806640625"
"3795750 576000

3003. 0500000000001818989403545856475830078125"

" 3794850 578200 3000"

]
WayPoi nt Ti me[ 0. 44363341443633412808367211255244910717010498046875

0. 45266828872668281036339976708404719829559326171875

0. 46230940794809409766230601235292851924896240234375

0. 52740673154906740904834805405698716640472412109375

0. 5581467964314679619519665720872581005096435546875
0. 571640308191403079263182007707655429840087890625

0. 58809002433090018513439645175822079181671142578125

0. 621240875912408707648637573583982884883880615234375

0. 68633819951338193021683764527551829814910888671875

0. 6959772911597728040078436606563627719879150390625

0. 697785888077858817979404193465597927570343017578125

]

}
DEF UNCLESAMB
Aircraft {

geoOrigin USE AirPlan_Oigin
geoSystem ["UTM', "Z11"]
AircraftName "F15"
Aircraft Type [ F15 {Top_Description "**UNCLESAM6**"} ]
Cal | Si gn " UNCLESAMB"
M ssi onNurber " SAMB"
M ssion "I NT"
Takeof f Posi ti on "3794850 578200 0"
WayPoi nt s[ " 3794850 578200 3000"
"3795750 576000

3003. 0500000000001818989403545856475830078125"

"3802000 569000

12146. 34000000000014551915228366851806640625"

"3881000 536000

12146. 34000000000014551915228366851806640625"
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"3924700 542150
12146. 34000000000014551915228366851806640625"
" 3934000 550000
12146. 34000000000014551915228366851806640625"
"3916000 562000
12146. 34000000000014551915228366851806640625"
" 3881000 536000
12146. 34000000000014551915228366851806640625"
"3802000 569000
12146. 34000000000014551915228366851806640625"
"3795750 576000
3003. 0500000000001818989403545856475830078125"
" 3794850 578200 3000"

]
WayPoi nt Ti me[ 0. 451743714517437044975167736993171274662017822265625

0. 460778588807785904890579331549815833568572998046875

0.47041970802919710337164360680617392063140869140625

0. 535517031630170237122001708485186100006103515625

0. 56907137064071360299521984416060149669647216796875

0. 578325223033252289184247274533845484256744384765625

0.59477291159772907036540345870889723300933837890625

0. 627925790754257828751860870397649705410003662109375

0.69302108678021081544784465222619473934173583984375

0. 702662206001622013928908927482552826404571533203125

0. 7044687753446876143925692304037511348724365234375

]

}
DEF UNCLESAWY
Aircraft {
geoOrigin USE AirPlan_Oigin
geoSystem ["UTM', "Z11"]
AircraftName "F15"
Aircraft Type [ F15 {Top_Description "**UNCLESAM/**"} ]
Cal | Si gn " UNCLESAMZ"
M ssi onNurber " SAMZ"
M ssion "I NT"
Takeof f Posi ti on "3794850 578200 0"
WayPoi nt s[ " 3794850 578200 3000"
"3795750 576000
3003. 0500000000001818989403545856475830078125"
"3802000 569000
12146. 34000000000014551915228366851806640625"
"3881000 536000
12146. 34000000000014551915228366851806640625"
"3919600 546800
12146. 34000000000014551915228366851806640625"
"3934000 550000
12146. 34000000000014551915228366851806640625"
"3916000 562000
12146. 34000000000014551915228366851806640625"
"3881000 536000
12146. 34000000000014551915228366851806640625"
"3802000 569000
12146. 34000000000014551915228366851806640625"
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"3795750 576000
3003. 0500000000001818989403545856475830078125"
" 3794850 578200 3000"

]
WayPoi nt Ti me[ 0. 455798864557988547829836534219793975353240966796875
0. 4648337388483373189274061587639153003692626953125
0.4744748580697486062263124040327966213226318359375

0. 539572181670721828794512475724332034587860107421875
0.57004866180048647805733708082698285579681396484375
0. 581265206812652035495148084009997546672821044921875
0.59771289537712899431198820821009576320648193359375
0. 63086374695863742800838736002333462238311767578125

0. 695961070559610650576587431714870035648345947265625
0. 705602189781021849057651706971228122711181640625

0. 707408759124087627156995949917472898960113525390625
]

EEF UNCLESAMB
Aircraft {
geoOrigin USE AirPlan_Oigin
geoSystem ["UTM', "Z11"]
Ai rcraftName "F15"
Aircraft Type [ F15 {Top_Description "**UNCLESAMB**"} ]
Cal | Si gn " UNCLESAMB"
M ssi onNunber " SAMB"
M ssion "I NT"
Takeof f Posi ti on "3794850 578200 0"
WayPoi nt s[ " 3794850 578200 3000"
"3795750 576000
3003. 0500000000001818989403545856475830078125"
"3802000 569000
12146. 34000000000014551915228366851806640625"
"3881000 536000
12146. 34000000000014551915228366851806640625"
"3917900 555600
12146. 34000000000014551915228366851806640625"
"3934000 550000
12146. 34000000000014551915228366851806640625"
"3916000 562000
12146. 34000000000014551915228366851806640625"
"3881000 536000
12146. 34000000000014551915228366851806640625"
"3802000 569000
12146. 34000000000014551915228366851806640625"
"3795750 576000
3003. 0500000000001818989403545856475830078125"
"3794850 578200 3000"

]
WayPoi nt Ti me[ 0. 472019464720194559248511723126284778118133544921875

0. 481054339010543419163923317682929337024688720703125
0. 4906954582319546176449875929392874240875244140625

0. 55579278183292775139534569461829960346221923828125
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0. 58756285482562855548849256592802703380584716796875
0. 6005231143552311579014713061042129993438720703125

0. 61697080291970802790046946029178798198699951171875
0. 65012368207623669746908490196801722049713134765625

0.71521897810218977298291065380908548831939697265625
0. 72486009732360088264613295905292034149169921875

0. 726666666666666660745477201999165117740631103515625
]

}
DEF UNCLESAMD
Aircraft {
georigin USE AirPlan_QOrigin
geoSystem ["UTM', "Z11"]
Ai rcraftName "F15"
Aircraft Type [ F15 {Top_Description "**UNCLESAMB**"} ]
Cal | Si gn " UNCLESAMD"
M ssi onNunber " SAMD"
M ssion "I NT"
Takeof f Posi ti on "3794850 578200 0"
WayPoi nt s[ " 3794850 578200 3000"
"3795750 576000
3003. 0500000000001818989403545856475830078125"
"3802000 569000
12146. 34000000000014551915228366851806640625"
"3881000 536000
12146. 34000000000014551915228366851806640625"
"3932100 540800
12146. 34000000000014551915228366851806640625"
"3934000 550000
12146. 34000000000014551915228366851806640625"
"3916000 562000
12146. 34000000000014551915228366851806640625"
"3881000 536000
12146. 34000000000014551915228366851806640625"
"3802000 569000
12146. 34000000000014551915228366851806640625"
"3795750 576000
3003. 0500000000001818989403545856475830078125"
"3794850 578200 3000"

]
WayPoi nt Ti me[ 0. 4866180048661799872888877871446311473846435546875

0. 495652879156528758386457411688752472400665283203125
0. 5052939983779399568675216869451105594635009765625

0.570391321978913179435721758636645972728729248046875
0. 609416058394160575772957599838264286518096923828125
0. 616559205190592063416943346965126693248748779296875
0. 633006893755068933415941501152701675891876220703125
0. 66615977291159769180239891284145414829254150390625

0. 73125506893755076731622466468252241611480712890625
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0. 74089618815896169934376302990131080150604248046875

0.7427027575020275662609492428600788116455078125

]

}
DEF UNCLESAMLO
Aircraft {

geoOrigin USE AirPlan_Oigin
geoSystem ["UTM', "Z11"]
AircraftName "F15"
AircraftType [ F15 {Top_Description "**UNCLESAMLO**"} ]
Cal | Si gn " UNCLESAMLO"
M ssi onNunber " SAMLO"
M ssion "I NT"
Takeof f Posi ti on "3794850 578200 0"
WayPoi nt s[ " 3794850 578200 3000"
"3795750 576000

3003. 0500000000001818989403545856475830078125"

12146

12146

12146

12146

12146

12146

12146

"3802000 569000
34000000000014551915228366851806640625"
" 3881000 536000
34000000000014551915228366851806640625"
"3938200 537550
34000000000014551915228366851806640625"
"3934000 550000
34000000000014551915228366851806640625"
"3916000 562000
34000000000014551915228366851806640625"
" 3881000 536000
34000000000014551915228366851806640625"
"3802000 569000
34000000000014551915228366851806640625"
" 3795750 576000

3003. 0500000000001818989403545856475830078125"

"3794850 578200 3000"

]
Wy Poi nt Ti ne[ 0. 49472830494728299299822538159787654876708984375
0. 503763179237631675277953036129474639892578125

0.513404298459042873759017311385832726955413818359375

0. 578501622060016185145059353089891374111175537109375

0. 62200932684509329106958830379880964756011962890625

0. 6319991889699917209100021864287555217742919921875

0. 648448905109488915599058600491844117641448974609375

0. 68159975669099761574898366234265267848968505859375

0. 7466970802919707494993417640216648578643798828125

0. 75633617193836162329034777940250933170318603515625

0. 758144768856447637261908312211744487285614013671875

]

}
DEF UNCLESAML1
Aircraft {

geoOrigin USE AirPlan_COrigin

geoSystem ["UTM', "Z11"]

AircraftName "F15"

Aircraft Type [ F15 {Top_Description "**UNCLESAML1**"} ]
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Cal | Sign "UNCLESAML1"

M ssi onNunber " SAML1"

M ssion "I NT"

Takeof f Posi ti on "3794850 578200 0"

WayPoi nt s[ " 3794850 578200 3000"
"3795750 576000

3003. 0500000000001818989403545856475830078125"

12146

12146

12146

12146

12146

12146

12146

"3802000 569000
34000000000014551915228366851806640625"
" 3881000 536000
34000000000014551915228366851806640625"
"3937000 529000
34000000000014551915228366851806640625"
"3940000 511000
34000000000014551915228366851806640625"
"3919000 506000
34000000000014551915228366851806640625"
" 3881000 536000
34000000000014551915228366851806640625"
" 3802000 569000
34000000000014551915228366851806640625"
"3795750 576000

3003. 0500000000001818989403545856475830078125"

" 3794850 578200 3000"

]
WayPoi nt Ti me[ 0. 49067315490673149014355658437125384807586669921875

0. 499708029197080261241126208915375173091888427734375

0.509349148418491548540032454184256494045257568359375

0.57444647201946477110823252587579190731048583984375

0. 617358069748580629010348275187425315380096435546875

0. 631232765612327550996951686101965606212615966796875

0. 64764598540145978944337912253104150295257568359375

0. 684456609894566003760019157198257744312286376953125

0. 7495539334955392263282192288897931575775146484375

0. 759195052716950424809283504146151244640350341796875

0. 7610016220600162029086277470923960208892822265625
]

}
DEF UNCLESAML2
Aircraft {

geoOrigin USE AirPlan_COrigin
geoSystem ["UTM', "Z11"]
AircraftName "F15"
Aircraft Type [ F15 {Top_Description "**UNCLESAML2**"} ]
Cal | Si gn " UNCLESAML2"
M ssi onNurmber " SAML2"
M ssion "I NT"
Takeof f Posi tion "3794850 578200 0"
WayPoi nt s[ " 3794850 578200 3000"
"3795750 576000

3003. 0500000000001818989403545856475830078125"

12146

"3802000 569000
34000000000014551915228366851806640625"
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12146

12146

12146

12146

12146

12146

" 3881000 536000
34000000000014551915228366851806640625"
" 3940600 521650
34000000000014551915228366851806640625"
"3940000 511000
34000000000014551915228366851806640625"
"3919000 506000
34000000000014551915228366851806640625"
" 3881000 536000
34000000000014551915228366851806640625"
" 3802000 569000
34000000000014551915228366851806640625"
" 3795750 576000

3003. 0500000000001818989403545856475830078125"

"3794850 578200 3000"

]
WayPoi nt Ti me[ 0. 498783454987834584670736148837022483348846435546875

0.507818329278183266950463803368620574474334716796875

0. 51745944849959446543152807862497866153717041015625

0. 58255677210056777681757012032903730869293212890625

0. 6291686942416870209626722498796880245208740234375

0. 637278994322789760218483934295363724231719970703125

0. 653692214111922265118437280762009322643280029296875

0. 690504866180048537671609665267169475555419921875
0. 755600162206001613185435417108237743377685546875

0. 765241281427412634030815752339549362659454345703125

0. 76704785077047841213015999528579413890838623046875

]

}
DEF UNCLESAML3
Aircraft {

geoOrigin USE AirPlan_COrigin
geoSystem ["UTM', "Z11"]
AircraftName "F15"
Aircraft Type [ F15 {Top_Description "**UNCLESAML3**"} ]
Cal | Si gn " UNCLESAML3"
M ssi onNunber " SAML3"
M ssion "I NT"
Takeof f Posi ti on "3794850 578200 0"
WayPoi nt s[ " 3794850 578200 3000"
"3795750 576000

3003. 0500000000001818989403545856475830078125"

12146

12146

12146

12146

12146

12146

"3802000 569000
34000000000014551915228366851806640625"
3881000 536000
34000000000014551915228366851806640625"
" 3945500 526650
34000000000014551915228366851806640625"
"3940000 511000
34000000000014551915228366851806640625"
"3919000 506000
34000000000014551915228366851806640625"
"3881000 536000
34000000000014551915228366851806640625"
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" 3802000 569000
12146. 34000000000014551915228366851806640625"
" 3795750 576000
3003. 0500000000001818989403545856475830078125"
"3794850 578200 3000"

]

Way Poi nt Ti me[ 0. 5028386050283859987075629760511219501495361328125
0.5118734793187346809872906305827200412750244140625
0.5215145985401459682861968758516013622283935546875
0.5866119221411192796722389175556600093841552734375

0. 636165855636658594818300116457976400852203369140625

0. 64877939983779402410846159909851849079132080078125
0. 6651926196269261737370470655150711536407470703125

0. 70200527169505253510806142003275454044342041015625
0. 7671025952960260241297874017618596553802490234375

0. 77674168694241689792079341714270412921905517578125

0. 778550283860502734256670009926892817020416259765625
]

}

Target {

georigin USE AirPlan_COrigin

geoSystem ["UTM', "Z11"]

Tar get Type [Early_Warni ng_Radar{} ]

Tar get Posi ti on "3923200 536600 0"
}

Target {

geoOrigin USE AirPlan_Oigin
geoSystem ["UTM', "Z11"]

Tar get Type [Early_Warni ng_Radar{} ]
Tar get Posi ti on "3928800 511300 0"

}

Target {

geoOrigin USE AirPlan_Oigin
geoSystem ["UTM', "Z11"]

Target Type [SAM Site{} ]

Tar get Posi ti on "3932400 509900 0"
}

Target {

geoOrigin USE AirPlan_Oigin
geoSystem ["UTM', "Z11"]

Target Type [SAM Site{} ]

Target Position "3931750 517400 0"
}

Target {

geoOrigin USE AirPlan_COrigin
geoSystem ["UTM', "Z11"]

Target Type [SAM Site{} ]

Tar get Posi ti on "3930750 522850 0"
}

Target {
geoOrigin USE AirPlan_Origin
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geoSystem ["UTM', "Z11"]

Target Type [SAM Site{} ]

Tar get Posi ti on "3925350 528600
}

Target {

georigin USE AirPlan_QOrigin
geoSystem ["UTM', "Z11"]

Target Type [SAM Site{} ]

Tar get Posi ti on "3921400 537500
}

Target {

geoOrigin USE AirPlan_Origin
geoSystem ["UTM', "Z11"]

Target Type [SAM Site{} ]

Tar get Posi ti on "3924700 542150
}

Target {

geoOrigin USE AirPlan_Oigin
geoSystem ["UTM', "Z11"]

Target Type [SAM Site{} ]

Tar get Posi ti on "3919600 546800
}

Target {

geoOrigin USE AirPlan_Oigin
geoSystem ["UTM', "Z11"]

Target Type [SAM Site{} ]

Tar get Posi ti on "3917900 555600
}

Target {

geoOrigin USE AirPlan_COrigin
geoSystem ["UTM', "Z11"]

Target Type [SAM Site{} ]

Tar get Posi ti on "3932100 540800
}

Target {

geoOrigin USE AirPlan_COrigin
geoSystem ["UTM', "Z11"]

Target Type [SAM Site{} ]

Tar get Posi ti on "3938200 537550
}

Target {

geoOrigin USE AirPlan_COrigin
geoSystem ["UTM', "Z11"]

Target Type [SAM Site{} ]

Tar get Posi ti on "3937000 529000
}

Target {

geoOrigin USE AirPlan_Origin
geoSystem ["UTM', "Z11"]

Target Type [SAM Site{} ]

Tar get Posi ti on "3940600 521650

Target {

0"
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geoOrigin USE AirPlan_Oigin

geoSystem ["UTM',

"Z11"]

Target Type [SAM Site{} ]
Tar get Posi ti on "3945500 526650 0"

}

]#--children Main
}#--Goup Main

Mast er _Contro
Mast er _Contro
Mast er _Contro
Mast er _Contro
Mast er _Contro
Mast er _Contr ol
Mast er _Contro
Mast er _Control
Mast er _Contro
Mast er _Contr ol
Mast er _Contro
Mast er _Contro
Mast er _Contro
Mast er _Contro
Mast er _Contro
Mast er _Contr ol
Mast er _Contro
Mast er _Control

.fracti
.fracti
.fracti
.fracti
.fracti
.fracti
.fracti
.fracti
.fracti
.fracti
.fracti
.fracti
.fracti
.fracti
.fracti
.fracti
.fracti
.fracti

on_changed
on_changed
on_changed
on_changed
on_changed
on_changed
on_changed
on_changed
on_changed
on_changed
on_changed
on_changed
on_changed
on_changed
on_changed
on_changed
on_changed
on_changed

TO EARLYBI RD1. set _fraction
TO EARLYBI RD2. set _fraction
TO THUNDERL. set _fraction
TO THUNDERZ2. set _fraction
TO THUNDER3. set _fraction

TO UNCLESAML
TO UNCLESAMR
TO UNCLESAMB.
TO UNCLESAMA.
TO UNCLESAM.
TO UNCLESAMS
TO UNCLESAWY
TO UNCLESAMS.
TO UNCLESAMD
TO UNCLESAMLO.
TO UNCLESAMLL.
TO UNCLESAML2
TO UNCLESAML3.
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set _fracti
set fracti
set _fracti
set _fracti
set fracti
set _fracti
set _fracti
set _fracti

on
on
on
on
on
on
on
on
on

set _fraction
set _fraction
set _fraction
set _fraction



APPENDIX Z. MASTER CONTROL PROTO

#VRML V2.0 utf8

# The Master Control PROTO uses PROTGs found in the PROTO Repository

# The HeadsUpGeomis used to nake a display “stick” to the screen

# The slide and button PROTGs are used to control the tine conpression

# The Master Control PROTO also is the Master Tinme server of the Virtual Wrld
# The PROTO is sinple in nature but requires a significant anmount of PROTO

# Repository Code to inplenment the diplay

#Aut hor: Jason Qui gl ey
#Modi fied: 10 June 2000

PROTO HeadsUpGeom [

event Qut SFVec3f posi ti on_changed

event Qut SFRot ati on orientation_changed

exposedFi el d SFVec3f center 000

exposedFi el d SFVec3f si ze 1000000000
1000000000 1000000000

exposedFi el d SFBool enabl ed TRUE

exposedFi el d MFNode children [1

]
{#--BEG N HeadsUPGeom

Col lision {
col lide FALSE
children [
DEF PS1 Proxi mtySensor {
center IS center
si ze IS size
enabl ed I S enabl ed
orientation_changed IS orientati on_changed
posi ti on_changed I S position_changed
}
DEF XFORM Tr ansform {
children IS children
}
]
}

RQUTE PSL. posi ti on_changed TO PS1. set _center
ROUTE PSL. posi ti on_changed TO XFORM set _transl ation
ROUTE PS1. ori entation_changed TO XFORM set _rotation

} #- - END HeadsUpGeom

PROTO Button [

field SFBool nol oop FALSE

eventIn SFBool set _state

field SFBool state FALSE

event Qut SFBool st at e_changed

exposedFi el d SFCol or onCol or 0.0 1.0 0.0

exposedFi el d SFCol or of f Col or 1.00.00.0

exposedFi el d SFNode butt on Cylinder { height .0145 radius .015 }
exposedFi el d MFNode base Transform {
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rotation 1 0 0 1.5707963
chil dren Shape {
appear ance Appear ance {
material Material { diffuseColor 0.0 0.0
1.0}

}
geonetry Cylinder { height .015 radius .02 }

]
{
Goup { children [
Transform {
translation 0 0 -.005
children IS base
}
DEF | NQUT Transform {
rotation 1 0 0 1.5707963
translation 0 0 .005
children [
DEF TQUCH TouchSensor {}
DEF COLOR Switch {
whi chChoi ce 0
choice [
Shape {
appear ance Appear ance {
material Material { diffuseColor IS offColor }
}
georetry IS button
}
Shape {
appear ance Appear ance {
material Material {
di ffuseCol or IS onCol or }
}

geonetry IS button

]

EEF CONTROL Script {
field SFBool nol oop I'S nol oop
event I n SFBool isQOver
event I n SFBool isActive
eventln SFBool set _state IS set_state
field SFBool onGeom FALSE
field SFBool bDown FALSE
field SFBool state IS state
event Qut SFBool state _changed | S state_changed
field SFVec3f push_pos 0 0 -.004
field SFVec3f in_pos 0 0 O
field SFVec3f out_pos 0 0 .005
event Qut SFVec3f pos_changed
event Qut SFI nt 32 choi ce_changed
url [ "javascript:
function initialize()

if (state) {
pos_changed = i n_pos;
choi ce_changed = 1;

} else {
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pos_changed = out _pos;
choi ce_changed = 0;

if (!(noloop)) state_changed = state;

function set_state(val ue)
{
state = val ue;
if (!(noloop)) state_changed = val ue;
if (value) {
pos_changed = i n_pos;
choi ce_changed = 1;
} else {
pos_changed = out _pos;
choi ce_changed = 0;
}
}

function isOver(val ue)
{
onGeom = val ue;
if (value & bDown)
pos_changed = push_pos;
else if (state)

pos_changed = i n_pos;
el se

pos_changed = out _pos;
}
function isActive(val ue)
{

bDown = val ue;
if (value) pos_changed = push_pos;

el se {
if (onGeonm {
state_changed = (!(state));
state = (! (state));
if (stat 33) {
pos_changed = i n_pos;
choi ce_changed = 1;
} else {
pos_changed = out _pos;
choi ce_changed = 0;
}
}
}
"]
}

1}
ROUTE TOUCH. i sOver TO CONTRCL. i sOver

ROUTE TOUCH. i sActive TO CONTROL. i sActive
ROUTE CONTROL. choi ce_changed TO COLOR set _whi chChoi ce
ROUTE CONTROL. pos_changed TO | NOUT. set _transl ation

}

PROTO Slider [
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eventln SFFI oat set_fraction

field SFFI oat fraction .5

field SFBool nol oop FALSE

event Qut SFFI oat fraction_changed

event Qut SFTi ne t ouchTi e

exposedFi el d SFBool enabl ed TRUE
exposedFi el d MFNode t hunb Transform {

scale .08 .04 .08
chil dren Shape {
appear ance Appear ance {
material Material {
diffuseColor 0 0 1
}

geometry Sphere {}
}

}
exposedFi el d MFNode slide Shape {
appear ance Appear ance {
material Material {
di ffuseColor .75 .75 .75
shininess .9

}

}

georetry Cylinder {
radius .01
height 1.1

}

]

Cioup { children [
DEF QUTPUT Script {
field SFNode init DEF INIT Ti neSensor { |oop TRUE }
eventln SFTime initme
event Qut SFTine stopit
eventln SFFl oat set_fraction | S set_fraction
field SFFloat fraction IS fraction
field SFBool nol oop I'S nol oop
event Qut SFVec3f offset_changed
event I n SFVec3f set_translation
event Qut SFFl oat fraction_changed IS fracti on_changed
eventln SFBool is_Active
event Qut SFTine touchTime |'S touchTine
url [ "javascript:
function initialize()

{

fracti on_changed = fraction;

of f set _changed[ 0] = fraction;
of fset _changed[ 1] = 0;
of f set _changed[2] = 0;

}
function set_fraction(val ue)

if (!I(noloop)) fraction_changed = val ue;
fraction = val ue;

of f set _changed[ 0] = val ue;
of f set _changed[ 1] = 0;
of f set _changed[ 2] = 0;

}
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function set_transl ation(val ue)

fracti on_changed = val ue[ 0] ;
fraction = val ue[0];

}

function is_Active(val ue, thetinme)
{ if (value) touchTine = thetinme; }

"]
}
Transform {
translation -.5 0 0
children [
DEF RAIL Pl aneSensor {
enabl ed IS enabl ed
maxPosition 1 0
m nPosition 0 O
offset .5 00
aut oO f set TRUE
}
Transform {
rotation 0 0 1 1.5707963
translation .50 0
children IS slide
}
DEF BEAD Transform {
rotation 0 0 1 1.5707963
translation .50 0
children IS thunb

1}
1}

ROUTE INIT.time TO QUTPUT. i ni t ne

ROUTE QUTPUT.stopit TO I NIT. set_stopTi ne

ROUTE RAIL.transl ati on_changed TO BEAD. set _transl ati on
ROUTE QUTPUT. of f set _changed TO BEAD. set _transl ation
ROUTE QUTPUT. of f set _changed TO RAl L. set _of f set

RQUTE RAI L. transl ati on_changed TO QUTPUT. set _transl ation
ROUTE RAIL.isActive TO QUTPUT.is_Active

}

#*****************************************************

#The Master control proto is responsible for sendingout tine events fromthe
mast er cl ock

#and controls the speed of the clock with a slider.

#

#****************************************************

PROTO Mast er _Control [exposedField SFTine cyclelnterval 60

field SFFl oat tinme_hold 60 # used to solve problemwth
exposedfield & js

event Qut SFFl oat fracti on_changed

field SFFl oat run_tine 60

]

{#--Begin Master Control

G oup {
children [
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G oup {
children [

HeadsUpGeom {
children [
Transform {
# translation 0 0 O
scal e 800 800 800
transl ati on 650 100 -500
chil dren[

#***********************************

# Display the Time conpression slide

#***********************************

#*******************************************************************

#The next section should be shifted to Right to Fit under HeadsupGeo
#children. The section is placed to the left for readability
#********************************************************************
Transform {

translation 2 -1.5 -5

scale 1 11

children [

Transform {
translation 0 0 O

chil dren[
Shape {
appear ance Appear ance {
material Material { diffuseColor 0 1 1}
georetry Text {
string [ "Fast Sl ow' ]
fontStyle FontStyle {
famly "SANS'
style "BOLD
justify "M DDLE"
si ze .25
spacing 1.5
}
} #- - shape
]
}
DEF Tinme_Slide Slider {},

Transform {
translation 0 -.3 0
scale 555
chil dren DEF BUTTON Button {
button Cylinder { height .0145 radius

}

.015 }

Transform {
translation -1 -.65 0
chil dren Shape {
appear ance Appear ance {
material Material {
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diffuseColor 0.0 1.0 1.0
}
} .
georetry DEF Slide_Message Text {
fontStyle FontStyle {

size .25
justify "FIRST"

}
Transform
translation -1 10
chil dren Shape {
appear ance Appear ance {
material Material {
diffuseColor 0.0 1.0 0.0
emssiveColor 1.0 1.0 1.0
}
}
geormetry DEF Tenp_Message Text {
fontStyle FontStyle {
size .25
justify "FIRST"

Tr ansf orin
translation -1 -.85 0
chil dren Shape {
appear ance Appear ance {
material Material {
diffuseColor 0.0 1.0 1.0

}

}

georetry DEF Ti ne_Message Text {
fontStyle FontStyle {

size .25
justify "FIRST"

]#-children controls
}#--transformcontrol s

#***********************************

#End of Shifted Section

#***********************************

1#--T children
}#--Transform
] #- - Heads- chi | dren
} #- - HeadsupGeom
]
}#--end group
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DEF Master _C ock Ti meSensor {
cyclelnterval IS cyclelnterval
| oop TRUE
fraction_changed IS fracti on_changed

DEF Tinme_Control Script {
field SFFl oat tinme_hold IS tine_hold
field SFTime Time_Tenp 150
eventln SFFloat set time
eventQut SFTinme cycl e_changed

url "javascript:
function set _time( f, ts ) {
Tine_Tenmp = f * tinme_hol d;
cycl e_changed=Ti ne_Tenp

}

[

] #-- END Mai nchi |l dren
}#--END Mai n G oup

# The next script displays strings to indicate total elapesed time in the ato
and scale tine
# or total play tine The tine calculations | ook awkward because | coundn't find
atime function to truncate or quotient
# and ny format script makes use of rounding. The calcul ation provides integer
#iresults to renove rounding errors
DEF Control _| abeler Script {
url "javascript:
function initalize( ) {
S string_changed[ 0]
T_string_changed] 0]

label _S + ":';
label T + ':'

function formatDeci nal (argval ue, addzero, decinaln) {

var numC Decimal = (decimaln == null) ? 2 : decinaln;

var nunber = 1;

nunber = Math. pow( 10, nunf Deci mal ) ;

argval ue = Mat h. round( par seFl oat (argval ue) * nunber) /
nunber ;

argval ue = + argval ue;

if (argvalue.indexOr('.') == 0)

argvalue = ' 0" + argval ue;
if (addzero == true) {
if (argvalue.indexCf('."') == -1)

argval ue = argvalue + '.";
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while ((argvalue.indexO(*.') + 1) > (argvalue.length
- nunOf Deci mal ))
argval ue = argvalue + '0';

}

return argval ue;

function set _time( t, ts ) {

total _time=(t*scale);
var hour = (total tine-(total time % 3600 ))/3600;
var mn = ((total _tine % 3600)-((total _time % 3600) % 60))/60;
var secs = (total _tine % 3600) % 60;
Tenp_string[0]=(total _time + ' secs');
T_string_changed[0] =
label T +': ' + formatDecimal (hour,false,0)+ hr '+ formatDecinal (mn,false,0)+
" mn '+ format Deci mal (secs, fal se, 0)+' secs';

if (total _tine > stop){

total _tinme=0;
bool _changed=FALSE}

}
function set_scale( s, ts ) {
S string_changed[0] = label _S + ': ' + fornatDecimal (s,true, 1)
+ ' secs';

}
field SFFI oat scale IS run_time
field SFFI oat hour 1
field SFFI oat stop IS run_tine
field SFFI oat total tinme O
field SFString | abel _T "El apased Ti ne"
field SFString | abel _S "Play Speed"
eventln SFFl oat set _tine
eventln SFTine set _scal e
event Qut SFBool bool _changed
event Qut MFString S string_changed
event Qut MFString T_string_changed
event Qut MFString Tenp_string
event Qut SFFl oat t ot al _changed

b

# good stuff

ROUTE Ti ne_Slide.fracti on_changed TO Ti ne_Control .set_tine
ROUTE Ti ne_Control . cycl e_changed TO Master_d ock. set _cycl el nt erval
ROUTE BUTTON. st at e_changed TO Mast er _d ock. enabl ed

ROQUTE Master_Cl ock.cyclelnterval TO Control _| abel er.set_scal e
RQUTE Control _| abel er. S string_changed TO Sli de_Message. set_string

ROUTE Master_C ock.fracti on_changed TO Control _| abeler.set_tinme
RQUTE Control _| abel er. T_string_changed TO Ti me_Message. set_string
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#ROUTE Control _| abel er. Tenp_string TO Tenp_Message. set _string
ROUTE Control _| abel er. bool _changed TO BUTTON. set _state

}#--End Master Control
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APPENDIX AA. FORT IRWIN TERRAIN

#VRML V2.0 utf8

#This is the Ft_Irwin_Terrain PROTO This proto is used to display a
#3D rendering of an Air Attack Plan. The attack plan is devel oped
#using XM.. The XML is tranlated to VRW/ X3D and render ed.

#Aut hor: Jason Qui gl ey
#Date: 25 March 2000
#Revi sed: 10 June 2000

#Fut ure Updat es:

Worl dlnfo {

info[ "This is a PROTOfor a 3-D Air Attack Pl an Autogenerated by XSL",
" fromand XM. Air Attack Pl an"
"This world was Devel oped by Mark Murray and Jason Quigley",]

title "Terrain PROTO'
}

#The next set of EXTERNPROTO decl arations provi des access to GeoVRM
#GeoVRML is used to |ocate and ani mate the nodel s t hrough geographic
#r ef er ences.

#

# NOTE: make sure the path nane to protos is correct

# original proto was sent with GeoVRML PROTO in a sub fol der

EXTERNPROTO El evation []J["Terrai n\Fortlrw ndata.w ]l #Terrain"
"Fortlrw ndata.wl #Terrain"]

EXTERNPROTO geoCrigin [

exposedFi el d MFString geoSystem
exposedFi el d SFString geoCoor ds
field SFBool rot at eYUp ]

[ "CGeoVRM.\ geoOrigin.wl”
"\..\GeoVRM.\ geoOrigin.wil"]

EXTERNPROTO Geolocation |
field SFNode geoOrigin
field MFString geoSystem
field SFString geoCoords
field MFNode children
eventln SFString set_geoCoords
event Qut SFString geoCoords_changed ]
[ " GeoVRM.\ GeoLocation.wl"
"\..\ GeoVRM.\ GeoLocati on. wrl"]

EXTERNPROTO GeoPosi tionl nterpol ator [

field SFNode geoOrigin

field MFSt ri ng geoSystem

field MFFl oat  key

field MFStri ng keyVal ue

eventln SFFl oat set_fraction

event Qut SFVec3f val ue_changed
event Qut SFString geoval ue_changed ]

[ " GeoVRM.\ GeoPosi tionl nterpolator. wl"
"\..\ GeoVRM.\ GeoPosi tionlnterpolator.wl"]
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EXTERNPROTO GeoVi ewpoi nt [

field SFNode geoOrigin
field MFStri ng geoSystem
field SFString position
field SFRot ation orientation
field SFString description

exposedFi el d SFFI oat

exposedFi el d SFBool
exposedFi el d MFString
eventln SFBool
eventln SFString
event Qut SFTi ne
event Qut SFBool

fiel dOFVi ew
junp

navType

set _bind

set _position

bi ndTi ne

i sBound ]

[ " GeoVRML\ CeoVi ewpoi nt . wr | ™
"\..\ GeoVRW.\ GeoVi ewpoi nt . wr | "]

EXTERNPROTO GeoTouchSensor [

exposedFi el d SFBool

field SFNode
field MFStri ng
event Qut SFVec3f
event Qut SFVec3f
event Qut SFVec2f
event Qut SFBool
event Qut SFBool
event Qut SFTi e
event Qut SFString

enabl ed

geoOrigin

geoSystem

hi t Nor mal _changed

hi t Poi nt _changed

hi t TexCoor d_changed
i sActive

i sQver

touchTi me

hi t GeoCoor d_changed]

[ " GeoVRM.\ GeoTouchSensor. wr | ™
"\..\ GeoVRM.\ GeoTouchSensor.wrl" ]

EXTERNPROTO GeoEl evationGid [

PROTO Terrain [

]

field

field SFNode

field MFStri ng
field SFString
field SFI nt 32
field SFString
field SFI nt 32
field SFString
field MFFI oat

SFNode
SFNode

exposedFi el d
exposedFi el d

exposedFi el d SFNode
field SFBool
field SFBool
field SFBool
field SFFl oat
field SFBool

geoOrigin
geoSystem
geoGidOrigin
xDi mensi on
xSpaci ng

zDi nmensi on
zSpaci ng

hei ght

col or

t exCoor d

nor rmal

nor mal Per Vert ex
ccw

col or Per Vert ex
creaseAngl e
solid ]

[ " GeoVRM.\ GeoEl evationGid. wl"
"\..\ GeoVRM.\ GeoEl evati onGid. wl"]

SFNode

geoOrigin NULL

H o

_|

—_

£
grﬁ

{# Terrain

G oup {
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children [
Backgr ound {

skyCol or [
0. .

0.

1.

coo
oo
ocun
kPO
coxN

GeoVi ewpoi nt {
georigin IS geoOrigin
geoSystem ["UTM' ,"Z11"]
position "3935000 595200 200000"
orientation 1 0 0 -1.57
description "Theater View
navType ["EXAM NE", "FLY"]
GeoVi ewpoi nt {
geoOrigin IS geoOrigin
geoSystem ["UTM |, "Z11"]
posi tion "3865000 595200 200000"
orientation 1 0 0 -1.57
description "Theater View 2"
navType ["EXAM NE', "FLY"]

GeoVi ewpoi nt {
georigin IS geoOrigin
geoSystem ["UTM' ,"Z11"]
posi tion "3935000 595200 500000"
orientation 1 0 0 -1.57
description "H gh G ound"
navType ["EXAM NE', "FLY"]

)

GeoVi ewpoi nt {
geoOrigin IS geoOrigin
geoSystem ["UTM ,"Z11"]
position "3865500 578200 10000000"
orientation 1 0 0 -1.57
description "Wl come to Ft.lrwn"
navType ["EXAM NE', "FLY']

GeoVi ewpoi nt {
geoOrigin IS geoOrigin
geoSystem ["UTM' ,"Z11"]
posi tion "38815000 595200 80000"
orientation 1 0 0 -1.57
description "Northern Tatical GeoVi ewpoint”
navType ["EXAM NE', "FLY']
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GeoVi ewpoi nt {
geoOrigin IS geoOrigin
geoSystem ["UTM' ,"Z11"]
position "3885000 595200 80000"
orientation 1 0 0 -1.57
description "Southern Tatical GeoVi ewpoint"
navType ["EXAM NE", "FLY"]

GeoVi ewpoi nt {
geoOrigin IS geoOrigin
geoSystem ["UTM' ,"Z11"]
position "3940000 695200 15000"
orientation 0 1 0 1.57
description "Looking West"
navType ["EXAM NE", "FLY"]

GeoVi ewpoi nt {
geoOrigin IS geoOrigin
geoSystem ["UTM |, "Z11"]
position "3860000 700000 2000"
orientation 0 1 0 1.11
description "Cblique View"
navType ["EXAM NE', "FLY"]

1

GeoVi ewpoi nt {
georigin IS geoOrigin
geoSystem ["UTM |, "Z11"]
positi on "4010000 587500 40000"
orientation 0 1 0 3.141592
description "Looking south "
navType ["EXAM NE', "FLY"]

1

GeoVi ewpoi nt {
geoOrigin IS geoOrigin
geoSystem ["UTM , "Z11"]
posi tion "3896000 530900 12000"
orientation 0 1 0 +3.201592
description "Uh oh "
navType ["EXAM NE', "FLY"]

GeoVi ewpoi nt {
georigin IS geoOrigin
geoSystem ["UTM' ,"Z11"]
posi tion "3715000 595200 20000"
orientation 1 0 0 -.3
description "Looking North"
navType ["EXAM NE", "FLY"]

Shape {
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appear ance Appearance {
material Material { diffuseColor 0.8 1.0 0.3}

texture | mageTexture { # DEF _TXTO
url ["Terrain\Fortlrw nTerrai nTexture.jpg" "Fortlrw nTerrainTexture.jpg"]
}

}
geonetry CeoEl evationGid {

geoOrigin IS geoOigin
geoSystem|[ "UTM', "Z11" ]
geo@& i dOrigin "3860000 519000 0"
xDi nension 10
zDimension 11

xSpaci ng "17600"
zSpaci ng "17000"
solid FALSE
creaseAngl e 0.785
hei ght [
0
0

[eNoRoNoloNoloNoNolololoNoNoloNoloNeNeNe]

[ejeooNeoloNoloNoNoololoNoNoloNoloNeoloNoNoNe]
[eleoloNoloNoNoNoloolojoNoNolololoNoloNoNo o]
[ejololojloNoNoNeooolojoNoNoloolololoNoNe o]
[eNoNoNoloNoloNoNolololoNoNoloNoloNoloNoNoNo]
[ejeooNoloNoloNoloololoNoNoloNoloNeoloNoNoNe]
[ejeolololoNoloNoloololoNoNolololoNoloNoNe o]
[ejololojoNoNoNooolojoNoNoloolololoNoNe o]
[eNoNoNoloNoloNoNolololoNoNoloNoloNoloNoNoNe]
[ejeooNeoloNoloNoNolololoNoNoloNoloNeoloNoNeNe]
[ejeoleololoNoNoNoloololoNoNolololoNoloNoNe o]
[ejololojoNoNoNoojolojoNoNoloolololoNoNe o]
[eNoNoNoloNoloNoNolololoNoNoloNoloNoloNoNoNe]
[ejeooNoloNoloNoNoololoNoNoloNoloNeoloNoNoNe]
[eleoleooloNoloNoloololoNoNolooloNoloNoNo o]
[ejolooloNoNoNoojolojoNoNoloolololoNoNe o]
[eNoNoNoloNoloNoNolololoNoNoloNoloNoloNoNoNo]
[ejeooNeoloNoloNoNoololoNoNoloNoloNeoloNoNoNe]
[ejeoleololoNooNoloololoNoNolooloNoloNoNo o]
[ejolooloNoNoNoojolojoNoNoloolololoNoNe o]
[ejoNoNoloNoloNoNolololoNoNoloNoloNoloNoNoNe]
[ejeoeoNeoloNoloNoolololoNoNoloNoloNeoloNoNoNe]

}

# this is atest to see what the terrain looks like in the current virmi world
# The Terrain is not to scale but has a good | ook
GeoLocation {
georigin IS geoOrigin
geoSystem ["UTM', "Z11"]
geoCoords "3985500 673200 0" # ft irwin 2

children [
Transform {
# rotation 1 0 0 3.1415926
children [

El evation {}
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]
}

#GeolLocation {

# geoSystem [ "GDC' ]

# geoCoords "36.601388 -121. 88166 200000" # Monterey CA

# children [

# Transform {

# rotation 1 0 0 3.1415926

# children [

# Shape {

# appear ance Appearance { material Material { diffuseColor 1 0 O }}
# geonetry Cone { bottonRadi us 100000 hei ght 500000 }
#

# ]

# }

#]

#}

#***Add Proximty sensor to renobve cone****

Geolocation {
geoOrigin IS geoOrigin
geoSystem ["UTM', "Z11"]
geoCoor ds "3905500 578200 2000000" # ft irwin 2

children [

LOD {
range [ 2500000 ]
level [
G oup{ children [
Shape {
appear ance Appearance { naterial Mterial { diffuseColor 1 1 1 }}
geonetry Sphere { radius 0.000001 }
HY
Goup { children [
Bi | | board {

axi sOf Rotation 0 0 O
children [
Transform {
transl ati on 10000 0 O
rotation 1 0 0 0
children [
Shape {
appear ance Appear ance {
material Material { diffuseColor 1 1 1}

}
geonetry DEF City_Name Text ({
string [" Qperation XM.", " Ft Irwin, CA"]

fontStyle FontStyle { size 700000.0 }
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"earth2.gif"] }

{ diffuseColor 1 1 1 }}

Mat eri al

geonetry Cone { bottonRadi us 100000 hei ght 500000 }
["Terrain\earth2.gif"

{ diffuseColor 0.8 1.0 0.3}

10 0 3.1415926

Shape {
appear ance Appearance { nateri al
Mat eri al

}

Transform {
rotation
children [
geonetry GeoEl evationGid {
georigin IS geoOrigin

nmat eri al
texture DEF TEX | mageTexture { url

appear ance Appear ance {

#**** The A obe is defined Mdified fromthe Geo Touch sensor Deno code by
Shape {

Martin Reddy.

[eNeeojojojololojoojojojojolojolololoNoNo o)
[eNejojojojojolojoojojojojolojololo}oloNo o)
[eNeoNojolojoNoNooolojoNojloololololoNoNeo N
[eNelojolojoloooojojolojolojlololojloNoNo N
[eNeeojojojolojojoojojojojolojolololoNoNo o)
[eNejojojojojolojoojojolojlolojololo}oloNo o)
[eNeoNojolojoNoNooolojolojlolololololoNoNe N
[eNelojolojoloooojojolojolojloolojloNoNo N
[eNeeojojojoloojoojojojojolojololojloNoNo o)
[eNejojojojojolojoojojojojlolojololo}oloNo o)
[eNeoNojolojoNoNooolojoNojloololololoNoNe N
[eNelojolojoloooojojolojolojlololojoNoNo N
[eNeeojojojoloojoojojojojolojolololoNoNo o)
[eNejojojojojolojoojojojojolojololo}oloNo o)
[eNeoNojolojoNoNooolojoNojlolololololoNoNe N
[eNelojolojoloooojojolojolojlololojoNoNo N
[eNeeojojojoloojoojojojojolojololojoNoNo o)
[eNejojojojojolojojojojolojolojololo}oloNo o)
[eNeoNojolojoNoNooolojoNojlolololololoNoNe N
[eNelojolojoloooojojolojoojololojoNoNo N
[eNeeojojojoloojoojojojojolojololojoNoNoNo)
—O 0O 0000000000000 OLOOOOO O

"GDC' ]
"-90 -180 0"

geoGidOigin
xDi nmensi on 21
zSpacing "9"
hei ght

zDi nension 21
xSpacing "18"

geoSystem [
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}
}# End Terrain

Terrain {}
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APPENDIX AB. TARGET PROTO

#VRML V2.0 utf8

#This is the Aircraft PROTO This proto is used to display a

#3D rendering of an Air Attack Plan. The attack plan is devel oped
#using XM.. The XM is tranlated to VRWM./ X3D and render ed.

#

#Thi s PROTO uses GeoVRML 1.0 to nove and | ocate objects

#The Aircraft PROTO al so access several EXTERNPROTCS t hat

#provi de functionality such as a Heads up D spl ay

#This PROTO is called fromThe Air Attack Plan Wrld

#The purpose of the PROTOis to give the main world nmodul arity
#The Target PROTO allows The Air Attack Plan to select targets and
#geo locate themto on the Air Plan.

#The Aircraft PROTO ani mates the chosen object through the main world
#and di spl ays pertinate information when the object is selected. #
#Aut hor: Jason Qui gl ey

#Dat e: 25 March 2000

#Revi sed: 10 June 2000

#Fut ure Updat es:
#

Wrldinfo {

info[ "This is a PROTOfor a 3-D Air Attack Pl an Autogenerated by XSL",
" fromand XML Air Attack Pl an"
"This world was Devel oped by Mark Murray and Jason Quigley",]

title "Target PROTO'
}

#The first set of Declarations allow the proto to access a library of
#Target nodels. The nodel PROTO provide the various |levels of detail from
#hi gh quality to track synbol ogy

# A new EXTERNPROTO decl aration is needed for every Target type
# to be displayed in the world

EXTERNPROTO SAM Site [ ] ["Target\Target |ib.wl#SAM Site"
"Target |ib.wl|#SAM Site"]

EXTERNPROTO Early_Warning_Radar [ ] ["Target\Target_|ib.wl#Early_Warni ng_Radar"
"Target _|ib.wl #Early_\Warni ng_Radar"]

#The next set of EXTERNPROTO decl arations provi des access to GeoVRM
#GeoVRM. is used to locate and ani nate the nodel s through geographic
#ref erences.

# NOTE: nmake sure the path nane to protos is correct
# original proto was sent with GeoVRML PROTO in a sub fol der

EXTERNPROTO geoQrigin [

exposedFi el d MFString geoSystem
exposedFi el d SFString geoCoor ds
field SFBool rotateYUp ]

[ "CGeoVRM.\geoOrigin.wl"
"\..\GeoVRM.\ geoOrigin.wil"]
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EXTERNPROTO GeolLocation [
field SFNode geoCrigin
field MFString geoSystem
field SFString geoCoords
field M-Node children
eventln SFString set_geoCoords
event Qut SFString geoCoords_changed ]
[ " GeoVRM.\ GeoLocation.wl"
"\..\ GeoVRM.\ GeoLocati on. wl"]

EXTERNPROTO GeoTouchSensor [

exposedFi el d SFBool enabl ed

field SFNode geoQrigin

field MFString geoSystem

event Qut SFVec3f hit Normal _changed
event Qut SFVec3f hitPoi nt_changed
event Qut SFVec2f hit TexCoor d_changed
event Qut SFBool i sActive

event Qut SFBool i sOver

event Qut SFTime  touchTine

event Qut SFString hitGeoCoord_changed]

[ " GeoVRM.\ GeoTouchSensor. wr | ™
"\..\ GeoVRM.\ GeoTouchSensor.wrl" ]

#This is the Main PROTO i f the Target PROTO
#l nside this PROTO the Mbdels are call ed and Ceol ocat ed
#1 nfomati on about the nodel is diplayed

PROTO Target |

field SFNode geoOrigin NULL
field MFString geoSystem ["UTM']
field M-Node Tar get Type [ ]
field SFString Cal | Sign "NoSi gn"
field SFString TargetPosition ""

]
{#--BEA N Target PROTO

# The Target is called and Geol ocated to TargetPosition
# The Transformnode is there for future inprovenents

G oup {
children [
DEF GeoPos Geolocation {
geoOrigin IS geoOrigin
geoSystem | S geoSystem
geoCoords | S Target Position
children IS Target Type

} #--CGeoPos

] #--children main

} #--Goup nain
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}#- - END Target PROTO

#
# Instantiation of Target PROTO for Test and Debug

#

Backgr ound {

skyCol or [
0.0 0.2 0.7,
0.0 0.5 1.0,
1.0 1.0 1.0
]
skyAngle [ 1.309, 1.571 ]
groundCol or [
0.1 0.10 0.0,
0.4 0.25 0.2,
0.6 0.60 0.6,
]
groundAngle [ 1.309, 1.571 ]
}
Target {
# georigin USE AirPlan_Origin

geoSystem ["UTM', "Z11"]

Target Type [Early_Warni ng_Radar{} ]
#Tar get Posi ti on "3928800 511300 0"
Target Posi tion "3933500 536500 0"

}
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APPENDIX AC. TARGET LIBRARY

#VRML V2.0 utf8 CosnmoWrlds V1.0

#This PROTOis Used in the Virtual Air Attack Pl an

#The Targets are sinple antne

#The worl d was nodified by Jason Quigley to be used in the Virtual Air Attack
Pl an

# currently the nodeled is scaled up but this nmay be a problemw th act ual
Terrain Data

#if scale is changed make sure to change Geovi ewpoi nts and viewpoints in
Ai rcraft_ PROTO

#

#Modi fi ed by Jason Quigl ey

#

PROTO Early_Warni ng_Radar []

{#-Begi n Early_Warni ng_Radar

G oup {
children [
Vi ewpoi nt {
description "Above Target"
# description IS Top_Description
posi ti on 500.0 20000.0 0.0
orientation 1.0 0.0 0.0 -1.57 },
Navi gati onlnfo {
type ["FLY" "EXAM NE']
}

Vi ewpoi nt {

description "Directly Over Head"

position 15.0 9000.0 0.0

orientation 1.0 0.0 0.0 -1.57 },

Transform {
translation 0 .25 0
scale 1000 1000 1000
# rotation 0.0 0.0 1.0 1.57
children [
Shape {
appear ance Appear ance {
material Material {
diffuseColor 1 0 0
}
}

geonetry Extrusion {
crossSection [
-1.0 1.0, .0
0

1 1.0,
1.0 -1.0, -1.0-1.0
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}
]
}

-1.0 1.0

]
spine [ 0.0 0.0 0.0,

scale [ 1.0 1.0

Transform {
scal e 20000.0 20000.0 20000.0
translation 0 .5 1
rotation 1.0 0.0 0.0 O
children [
Shape {

appear ance Appear ance {

H* HH*

materi a

Mat eri a

di f fuseCol or
transparency .3
em ssi veCol or

anbientintensity 0.5

{
100

0.0 1.0 0.0 ]

0.6 0.6 ]

specularColor 0 0 1

geonetry Extrusion {

creaseAngl e 0.785

crossSection [

.00 0.00
.71 -0.71,
.00 -1.00
.71 -0.71,

1.
.71 0.71,
.00 oO.

.00 -0.00
.71 0.71,
.00

00

00

0.

-0.
-0.
-0.
-0.
. 38
.92

]
spine [ 0.0 0.0 0.0,

}
}
1
0
0
-0
-1
-0
0
0
1
00.120
00.20
00.30
00.40
0050
00.60
00.70
00.80
00.90
010]
scale [ 1
.994987437 O
. 979795897 0
. 953939201 O
. 916515139 O
. 866025404 0
8 0.8
. 714142843 O

.0 1.0

. 994987437
. 979795897
. 953939201
. 916515139
. 866025404

. 714142843

92

92
92

- 0.
.38 -0.
38 -0.

i
[cNeoNeoloNe

38,
92,
92,

. 38,
. 38,
.92,
.92,
. 38,
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0.6 0.6

0. 435889894 0. 435889894
0

]

# End Early Warning Radar
PROTO SAM Site []

{#-Begin Sam Site

G oup {
children [

Transform {
translation 0 .25 0

# scale 4.0 0.5 2.0

# rotation 0.0 0.0 1.0 1.57
children [
Shape {

appear ance Appear ance {
material Material {
di ffuseColor 0.0 0.0 1.0

}

}
geornetry Box {

size 2.0 .5 1.5

}
]
}
Transform {
# scale 4.0 0.5 2.0
translation 0 .5 1
rotation 1.0 0.0 0.0 -2.00
children [
Shape {
appear ance Appear ance {
material Material {
di ffuseColor 0.0 0.0 1.0
}

}
geornetry Cone {

bottonRadius 1.0
hei ght .25

e e e e
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#DeBug and Di splay instantiation of PROTO

Background {

skyCol or [
0.0 0.2 0.7,
0.0 0.5 1.0,
1.0 1.0 1.0
]
}
#SAM Site {}

Ear|y_\Warni ng_Radar {}
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APPENDIX AD. AIRCRAFT PROTO

#VRML V2.0 utf8

#This is the Aircraft PROTO This proto is used to display a

#3D rendering of an Air Attack Plan. The attack plan is devel oped
#using XM.. The XML is tranlated to VRW/ X3D and render ed.

#

#Thi s PROTO uses GeoVRML 1.0 to nove and | ocate objects

#The Aircraft PROTO al so access several EXTERNPROTCS t hat

#provi de functionality such as a Heads up D spl ay

#This PROTO is called fromThe Air Attack Plan Wrld

#The purpose of the PROTOis to give the main world nmodul arity

#The Aircraft PROTO allows The Air Attack Plan to select aircraft and
#give themattributes such as Call Sign, Mssion, Take off Position.
#The Aircraft PROTO ani nates the chosen object through the main world
#and di spl ays pertinate infornati on when the object is selected.

#

#Aut hor: Jason Qui gl ey
#Date: 25 March 2000
#Revi sed: 10 June 2000

#added 5 June Master Cock fromnmain world

#Fut ur e Updat es:

#

# Add additional nodels to PROTO library

# Add orientation interpolator to turn aircraft in direction of novenent
# add orientation interpolatorto nake aircraft bank into turns

Wirldlnfo {

info[ "This is a PROTOfor a 3-D Air Attack Pl an Autogenerated by XSL",
"fromand XML Air Attack Pl an"
"This world was Devel oped by Mark Murray and Jason Quigley",]

title "Aircraft PROTO
}

#The first set of Declarations allow the proto to access a library of
#aircraft nodels. The nodel PROTO provide the various |levels of detail from
# high quality to track synbol ogy

# A new EXTERNPROTO decl aration is needed for every Aircraft type
# to be displayed in the world
EXTERNPROTO F-15 [

field SFString Top_Description

["Aircraft\F-15\F-15_PROTO wr | #F- 15"
"F- 15\ F- 15_PROTO wr | #F-15"]

EXTERNPROTO APACHE [

]

["Aircraft\ Ah- 64\ AH 64_PROTO wr | #AH 64"
" Ah- 64\ AH 64_PROTO. wr | #AH- 64"
"AH 64. wr | #AH 64" ]

field SFString Top_Description
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# EXTERNPROTO AH-64 [

# field SFString Top_Description ]

#

# ["Aircraft\Ah- 64\ AH 64_PROTO wr | #AH 64"
# " Ah- 64\ AH 64_PROTO wr | #AH 64" ]

#Apace needs to be replaced with AH 64

#Thi s was added beacause Apache is found in XM file

#The next set of EXTERNPROTO decl arations provi des access to GeoVRM
#GeoVRML is used to locate and ani nate the nodel s through geographic
#ref erences.

# NOTE: make sure the path nane to protos is correct
# original proto was sent with GeoVRML PROTO in a sub fol der

EXTERNPROTO geoCrigin [

exposedFi el d MFString geoSystem
exposedFi el d SFString geoCoor ds
field SFBool rot at eYUp ]

[ "GeoVRM.\geoOrigin.wl"
"\..\GeoVRML\ geoOrigin.wil"]

EXTERNPROTO Geolocation [
field SFNode geoCrigin
field MFString geoSystem
field SFString geoCoords
field MFNode children
eventln SFString set_geoCoords
event Qut SFString geoCoords_changed ]
[ " GeoVRML\ GeoLocation.wl"
"\..\ GeoVRM.\ GeolLocati on. wl"]

EXTERNPROTO GeoPosi ti onl nt erpol ator [

field SFNode geoQrigin

field MFString geoSystem

field MFFl oat  key

field MFStri ng keyVal ue

eventln SFFl oat set_fraction

event Qut SFVec3f val ue_changed
event Qut SFString geoval ue_changed ]

[ " GeoVRM.\ GeoPosi tionl nterpolator.wl"
"\..\ GeoVRM.\ GeoPosi tionlnterpolator.wl"]

EXTERNPROTO GeoTouchSensor [

exposedFi el d SFBool enabl ed # TRUE
field SFNode georigin # NULL
field MFString geoSystem # [ "GDC' ]
event Qut SFVec3f hi t Nor mal _changed

event Qut SFVec3f hi t Poi nt _changed

event Qut SFVec2f hi t TexCoor d_changed

event Qut SFBool i sActive

event Qut SFBool i sOver

event Qut SFTi ne t ouchTi e

event Qut SFString hitGeoCoord_changed]

[ " GeoVRM.\ GeoTouchSensor. w | "
"\..\ GeoVRW.\ GeoTouchSensor.wl" ]

#--The specific PROTGCs needed to actuated behaviors in the Aircraft PROTO are

ref ernced
# for use.
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#--The HeadsUpDi splay is used by the Aircraft PROTO to Display information about
each
# aircraft onto the screen.

EXTERNPROTO HeadsUpDi spl ay [

# field SFNode georigin
# field MFString  geoSystem
field SFString Cal | Sign
field SFString M ssi on
field SFString M ssi onNunber
field SFString  Takeof f Position
# field MFString  VayPoints
field SFString  AircraftNanme
eventln SFString  set_geoCoords
eventln SFBool turnOn

]

["Aircraft\Feat ures\ HeadsUpDi spl ay_PROTO wr | #HeadsUpDi spl ay"
" Feat ur es\ HeadsUpDi spl ay_PROTO wr | #HeadsUpDi spl ay"]

#This is the Main PROTO if the AircraftPROTO

#l nside this PROTO the Mbdels are call ed and Ceol ocat ed

#The Model is animated by GeoPostionl nterpol ator through Geol ocation
#l nfomati on about the aircraft is diplayed on HUD

PROTO Aircraft [

field SFNode geoOrigin NULL

field MFString  geoSystem ["UTM']

field MFNode AircraftType [ ]

field SFString A rcraftNanme "AC _PROTO
field SFString Cal I Sign "NoSi gn"

field SFString M ssi on "NoM ssi on”
field SFString M ssi onNunber " NoNunber"
field SFString  Takeof fPosition ""

field MFString WayPoints [ "' ]

field MFFI oat VWayPointTine [ ]

eventln SFFI oat set_fraction

]
{ # BEGN Aircraft PROTO

# The Aircraft is called and CGeol ocated to Takeof f Position
# The Transform node is used here for future inprovements(i.e. rolls, banks...)

G oup {
children [
# DEF GeoTouch GeoTouchSensor {
# georigin IS geoOrigin
# geoSystem | S geoSystem
#
# } #--CGeoTouch
#

DEF GeoTouch TouchSensor {}

DEF GeoPos CeolLocation {
geoOrigin IS geoOrigin
geoSystem | S geoSystem
geoCoords | S TakeoffPosition
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children [
DEF Orient Transform {
rotation 0 1 0 3.141592
children [
DEF Fly Transform {
children IS AircraftType
}

]

}
]

} #--CGeoPos

DEF CGeoPoslnt GeoPositionlnterpol ator {

georigin IS geoOrigin
geoSystem | S geoSystem

key I'S WayPoi nt Ti me
keyVal ue 1S WayPoints
set_fraction IS set_fraction

} #--GeoPosl nt

DEF Rot ateForward Orientationlnterpol ator {
set fraction IS set_fraction

key [ 0.0, 0.2, 0.4, .6, .8, 1.0]
keyVal ue [

coooooo
PR R R
cooooo
WRNWN R

[a—

} #--RotateForward
DEF HUD HeadsUpDi spl ay {

Aircraft Name |'S AircraftNane
CallSign IS Call Sign

Mssion |S Mssion

M ssi onNunber IS M ssi onNunber
Takeof fPosition |I'S Takeof f Position

}#- - HUD
] #--children main
} #--Goup nain

# The Follow ng javascript is used to face the aircraft into the direction of
Movenent

# The script call the initialized function to performall activity first

# The first for loop gets the string coordi nates fromthe waypoints

# and converts themto floats. These floats are used to calculate the angle
corrected

# arctangent (ATAN2) This angle is used as the course direction.
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# In order to keep the aircraft pointing straight the course nust be place in
t he

# key value field twice. (Thus the orienation interpolator only interpolates
over the sane

# angle.

# The second for loop is used to "double" up the key value tines so that the
interpolation is done

# in individual steps and the aircraft stays on the sane course over each

i nterval

DEF Fly_Forward Script {

field SFFI oat yl 1
field SFFI oat y2 1
field SFFI oat x1 1
field SFFI oat x2 1
field SFRot at i on Tenp_SFRotate 0 1 0 1.57
field MFRot at i on Tenp_MrRotate [ ]

field MFFI oat Tenp_key [ 1
field SFFl oat Angl e 1.57
field SFI nt 32 i 0

field MFString Coords IS WayPoints
field MFFI oat A d_key IS WayPoi nt Ti ne
field MFRot at i on New _keyval ue [ ]

field MFFI oat New key [ ]

event Qut M-Rot at i on keyval ue_changed

event Qut MFFI oat key_changed

url "javascript:

function initialize( ) {
for (i=0;i<Coords.|ength-1; i++)
{

Tenp_M-F= Coords[i].split(" ',3);
yl=Tenp_M-F[0];
x1=Tenp_M-F[1];
Tenp_M-F= Coords[i+1].split(' ',3);
y2=Tenp_M-F[ 0] ;
x2=Tenp_M-F[ 1];
Angl e = Math. atan2(y2-yl1, x2-x1);

/1 Next section seens awkward but is only way it seens to work
Tenp_SFRot at e[ 0] = O;
Tenp_SFRot at e[ 1] 1;
Tenp_SFRot ate[ 2] = O;
Tenp_SFRot at e[ 3] = Angl €;
Tenp_MrRot at e[ 2*i ] =Tenp_SFRot at €;
Tenp_M-Rot at e[ (2*i ) +1] =Tenp_SFRot at e

b
keyval ue_changed = Tenp_M-Rot at e;

Tenp_key[ 0] =A d_key[ 0]

for (i=1;i<Ad_key.length-1; i++)

{
Tenp_key[ (2*i)-1]1=A d_key[i];
Tenp_key[ (2*i)] =0 d_key[i]

g
Tenp_key[ (2*(d d_key. | engt h-1))-1] =0 d_key[ d d_key. | engt h-

1]
key_changed=Tenp_key;
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#- ROUTES

# The route nodes run the touch sensor to turn on the HUD

# The current position in the CGeoLocation node is sent to the HUD

# The CGeoPosition Interpolators data is sent to the CGeol ocati on node
# Fly Forward Points aircraft into correct Position

ROUTE GeoTouch.isOver TO  HUD. turnOn
ROUTE CGeoPos. geoCoor ds_changed TO HUD. set _geoCoor ds
ROQUTE GeoPosl nt . geoval ue_changed TO GeoPos. set _geoCoor ds

RQUTE Fl y_Forwar d. key_changed TO Rot at eForwar d. set _key

ROUTE Fl y_Forwar d. keyval ue_changed TO Rot at eFor war d. set _keyVal ue
ROUTE Rot at eForwar d. val ue_changed TO Fly. set_rotation

} # END Aircraft PROTO

#

#Thi s section is used to Test and Debug Aircraft PROTO
#This will al so display something if soneone tries to open the PROTO
#

G oup {
children[

# Test O ock
DEF O ock_Local Ti meSensor {
cyclelnterval 15
| oop TRUE

}

Aircraft {
# georigin USE AirPlan_Origin
geoSystem ["UTM', "Z11"]
Aircraft Type [ F-15 {Top_Description "**GHOST R DER**" }]
AircraftName "F-15"
Cal | Sign "Ghost Rider"
M ssion "Total Destruction”
M ssi onNunber " A0123Z9"
Takeof f Posi ti on "4040500 536500 0"
WayPointTime [0.0 .2 .4 0.5 .75 .85 1.0]
WayPoi nts ["4040500 536500 0"
" 4030500 559000 10000"
"4018355 578200 20000"
" 4003550 598200 20000"
" 4003550 578200 20000"
"4010500 559000 10000"
" 4040500 536500 0"]

]#--chidlren Min
}#--Goup Main

356



APPENDIX AE. HEADSUP DISPLAY PROTO

#VRML V2.0 utf8

#This is the HeadsUpDi splay PROTO This proto is used to display a
#3D rendering of an Air Attack Plan. The attack plan is devel oped
#using XM.. The XML is tranlated to VRW/ X3D and render ed.

#The HeadsUpDi spl ay PROTO provi des a HeadsUPD spaly to get individual
#Aircraft Information

# Sonmeof the javascript code was nodi fed fromcode found in GeoVRW
# exanples witten by Martin Reddy SRl International

#Aut hor: Jason Qui gl ey

#Date: 25 March 2000

#Revi sed: 30 May 2000

#Fut ur e Updat es:

#

Worldinfo {

info[ "This is a PROTOfor a 3-D Air Attack Pl an Autogenerated by XSL",
" fromand XM Air Attack Pl an"
"This world was Devel oped by Mark Murray and Jason Quigley",]

title "HeadsUpDi spl ay PROTO'
}

#--This PROTO was pulled fromthe PROTO repository

#The purpose of the proto is to attach an object to a vi ewpoi nt

#and keep in a fixed position of view while the viewer noves about the
#wor | d.

PROTO HeadsUpGeom [

event Qut SFVec3f posi ti on_changed

event Qut SFRot ati on orientati on_changed

exposedFi el d SFVec3f center 000

exposedFi el d SFVec3f si ze 1000000000
1000000000 1000000000

exposedFi el d SFBool enabl ed TRUE

exposedFi el d MFNode children []

]
{#--BEG N HeadsUPGeom

Col l'i sion {
collide FALSE
children [
DEF PS1 Proxi mtySensor {
center IS center
si ze IS size
enabl ed I S enabl ed
orientation_changed IS orientation_changed
posi ti on_changed IS position_changed
}
DEF XFORM Tr ansform {
children IS children
}
]
}

RQUTE PSL1. posi ti on_changed TO PS1. set _center
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ROUTE PSL. posi ti on_changed TO XFORM set _transl ation
ROUTE PS1. ori entation_changed TO XFORM set _rotation

} #- - END HeadsUpGeom

PROTO Toggl e [

eventln SFBool set _bool ean
event Qut SFI nt 32 whi chChoi ce

]
{ #Begin toggle

# Toggl e provide the logic to turn the HeadsUpDi splay on and of f

DEF Swi t cher oo Script {
event Qut SFI nt 32 whi chChoi ce |'S whi chChoi ce
eventln SFBool set_bool ean | S set _bool ean
url "javascript:

function set_bool ean( bool, eventTi ne)

if (bool == false) { whichChoice= -1;}
el se {whi chChoi ce = 0;}
}" #end function

} #End script

} #End toggle

PROTO HeadsUpDi spl ay [

field SFString AircraftNanme "HeadsUpD spl ay NoNane" #
field SFString Call Sign "HeadsUpDi spl ay NoSi gn"
field SFString M ssi on "HeadsUpD spl ay NoM ssi on"
field SFString M ssi onNunber "HeadsUpDi spl ay NoNumber™
field SFString  Takeof fPosition ™"
# field MFString  WayPoints [ "" ]
eventln SFString  set_geoCoords
eventln SFBool turnOn

]

{ #--BEG N HeadsUpDi spl ay

G oup {
children [

DEF Swi tcher Switch {
whi chChoi ce -1
choi ce [

G oup {
children [

358



HeadsUpGeom {
children [
Transform {
transl ation -2000 600 -3000
chil dren[
Shape {
appear ance Appearance {
material Material {
di ffuseColor 010
transparency 1
em ssi veCol or
anbi entintensity 0.5
specularColor 0 0 1
}#--Materi al
}#h- -

H*HHHH

Appear ance

geormetry DEF Info_Display Text {
string ["What Happened?",
" Not ain!"

" ! fontStyle FontStyle {
famly "TYPEWR TER'
style "BOLD'
justify "FlIRST"
si ze 150
spacing 1.0

}#--fontsytle
} #- - Text
} #- - Shape
]#--T children
}#--Transform
] #- - Heads- chi | dren
} #- - HeadsupGeom

}#]--end group
]1#--end choi ce
}#--end switch
] #--END Mai nchil dren
}#--END Main G oup

DEF Toggl er Toggle {set_boolean IS turnOn }

# The javascript is used to add |abels and conbine the strings into
# a MFSTring to be easily D splayed

DEF I nfo_l abel er Script {

field SFString
field SFString
field SFString
field SFString
field SFString

eventln SFStri
eventQut MStri
url "javascript:

set_callsign IS Call Sign
set_mssion IS Mssion
set_mssionNo |'S M ssi onNunber
set_origin IS Takeof f Position
set_AircraftNane IS AircraftNanme
ng set_value | S set_geoCoords

ng val ue_changed

function initialize( ) {
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val ue_changed = new MStri ng( "Call Sign: ' +
set _cal | sign,

"M ssion '+ set_mssion,
"Mssion # : ' + set_m ssionNo,
"Aircraft ' +

set AircraftNane,
"aigin ' + set_origin,
"***CQurrent Position (UTM***',
' Nor t hi ng: ',
'Easting : b,
"Altitude: ")

function formatDeci nal (argval ue, addzero, decinmaln) {

var nunm Decimal = (decinmaln == null) ? 2 : decimaln;

var nunber = 1;

nunber = Mat h. pow( 10, nunCf Deci mal ) ;

argval ue = Mat h. round( par seFl oat (argval ue) * nunber) /
nunber ;

argvalue = '' + argval ue;

if (argvalue.indexOh('.') == 0)
argvalue = '0" + argval ue;

if (addzero == true) {
if (argvalue.indexOr('.") == -1)
argval ue = argvalue + '.";

while ((argvalue.indexOr('.') + 1) > (argvalue.length
- nunOf Deci mal ))
argval ue = argvalue + '0';

}

return ar gval ue;

function set_value( value, ts ) {
var s = value.split(' ',3);
var s2 = s[2]*3.28;

val ue_changed| 6]
f or mat Deci mal (s[0],true, 2));

( "Northing: ' +

val ue_changed[7] = ( 'Easting : ' +
format Deci mal (s[1],true, 2));
val ue_changed[8] = ( 'Altitude: '+

format Deci mal (s2,true,2)+ ' ft." );
}#--1abel er

#
# ROUTES

# | npl erent the switchi ng nechani sm
# Send Fornated data to be displ ayed
#

ROUTE Toggl er. whi chChoi ce TO Swi t cher. set _whi chChoi ce
ROUTE I nfo_| abel er. val ue_changed TO Info_Di splay.string

} # HeadsUpDi spl ay
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#
#DEBUG

#lnstanti ati on of Heads up display

#Used to test and display world if proto world is viewed
#

HeadsUpDi spl ay{ Cal | Sign "HeadsUpDi spl ay Test"
M ssion "TestM ssion"
M ssi onNunber "Test M ssi onNunber "
Takeof f Posi ti on "Takeof f Position"
Ai rcraft Nanme "Aircraft Nane"
turnOn TRUE
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APPENDIX AF. FF15PROTO

#VRML V2.0 utf8
This PROTO is used to nanage different nodels of varying detail of the F-15

This PROTOis used with the Virtural Air Plan PROTO Suite
attached Vi ewpoints are al so descri bes
The first 3 protos are different levels of detail for an F_15
the next proto is the 3 protos placed together in an LCD fornat
The libraries use external protos to keep the fornmat neat and
manageabl e.

The only field passed to the PROTO is Top_Description
This is used to nanme the viewpoints
Note al | EXTERNPROTO Decl arations are called relative to MAIN WORLD (VRML Air
| an)

OHFHHHHHHHHHHR

EXTERNPROTO F-15 High [ ] ["Aircraft\F-15\F-15 H gh. w | #F-15_H gh",
"F- 15\ F-15_H gh. wr | #F- 15_Hi gh",
"F-15_H gh. wr | #F- 15_H gh"]

EXTERNPROTO F-15_Medium [ ] ["Aircraft\F- 15\ F-15_Medi um wr | #F- 15_Medi unt',
"F- 15\ F- 15_Medi um wr | #F- 15_Medi unt',
"F-15_Medi um wr | #F- 15_Medi unt' ]

EXTERNPROTO F-15 Low [ | ["Aircraft\F-15\F-15 Low wrl #F-15_Low',
"F-15\F-15_Low wr | #F- 15_Low',
"F-15_Low. wr| #F-15_Low' |

PROTO F-15 [
field SFString Top_Description "F-15_PROTO'
]

{ #Begin F-15

G oup {
children [

Vi ewpoi nt {
description IS Top_Description
posi ti on 500.0 50000.0 0.0
orientation 1.0 0.0 0.0 -1.57

},

Vi ewpoi nt {
description "Directly OverHead"
position 15.0 3000.0 0.0
orientation 1.0 0.0 0.0 -1.57

}
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Vi ewpoi nt {
description "PORT Side"
position 15.0 0.0 3000.0

}

Vi ewpoi nt { description "Ri de On Back"
posi tion 4200 1500 O
orientation -0.10 0.99 0.10 1.58 }

Transform {
children [

LOD {
range [ 10000, 100000]

level [
F-15 H gh {} ,
F-15_Medium {} ,
F-15 Low {}

}# End LCD
]

}#--End Transform
]#--End children Main
}#--Goup Main

}# END F-15

# Bel ow and exanple of the PROTOis instantiated to test and Debug RPOTO

F-15 {}
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APPENDIX AG. F-15L0OW RESOLUTION PROTO

#VRML V2.0 utf8

#This is a sinple squished cone used as Track synbology for the Virtual Ar
Attack Plan

#Aut hor: Jason Qui gl ey

PROTO F-15_Low [] {

G oup{
chil dren[
# An Invisible sphere is placed around the cone to nmake it easier to touch with
t he pointer
# as it flies around.

Shape {

appear ance Appear ance {
material Material {

# diffuseColor 0 O
transparency 1
em ssi veCol or
anbientIntensity 0.5
specularColor 0 0 1
}
}
geonetry Sphere {radi us 15000}
}

H o H

Transform {
scale 0.5
rotation O.
children [

2.5 1.
0 0.0

Shape {
appear ance Appear ance {
material Material {
di ffuseColor 0.0 0.0 1.0

}

}
geonetry Cone {

bot t onRadi us 3500. 0
hei ght 6000. 0

(S S L S —
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G oup {

children]
Vi ewpoi nt {
description "Far Away"
position 500.0 0.0 15000.0
}
F-15_Low {}
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APPENDIX AH. AH-64 APACHE PROTO

#VRML V2.0 utf8

#

# This is a library file of PROTCS describing an AH 64

#and an Attached Bill board

#This library is created with the hel p of images

#produced by users or RCAD

File produced with RcCad V 1.4.7

I thought the names were attached in the file but they were not
I will credit the nanes once | go back on-line and match

nanes with worlds

The first 3 protos are different levels of detail for an F_15
the next proto is the 3 protos placed together in an LCD fornat
attached to a billboard of information

The libraries use external proto to keep the fornmat neat and
manageabl e.

HHHFHHFHHHH

EXTERNPROTO AH-64_Hi gh [ ]["Ai rcraft\Ah- 64\ AH 64_H gh. wr | #AH 64_Hi gh",
" Ah- 64\ AH- 64_H gh. wr | #AH 64_Hi gh"
"AH 64_H gh. wr | #AH 64_H gh"
]

#

#EXTERNPROTO AH- 64_Medi um [ ]["Aircraft\ Ah- 64\ AH 64_Medi um wr | #AH 64_Medi unt',
" Ah- 64\ AH 64_Medi um wr | #AH 64_Medi unt',

" AH 64_Medi um wr | #AH 64_Medi unt

]

H* H HH

EXTERNPROTO AH 64_Low [ ]["Aircraft\Ah- 64\ AH 64_Low. wr | #AH 64_Low",
" Ah- 64\ AH 64_Low. w | #AH- 64_Low",
" Ah- 64_Low. wr | #AH 64_Low'

]

PROTO AH- 64 [
field SFString Top_Description "*****A 64 PROTOr****"

]
{#--Begin AH 64
G oup {

children [

Vi ewpoi nt {
description I'S Top_Description
positi on 500.0 10000.0 0.0
orientation 1.0 0.0 0.0 -1.57 },
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Vi ewpoi nt {
description
position 15
orientation

"Directly Over Head"
.0 4000.0 0.0
1.0 0.0 0.0 -1.57

Vi ewpoi nt {
description "PORT Side"
position 15.0 0.0 5000.0

Vi ewpoi nt { description "Ri de On Back"
posi tion 2300 1000 O
orientation -0.07 0.99 0.07 1.58 },

Vi ewpoi nt { description "R de Above"

position 2500 2300 0O
orientation -0.30 0.91 0.30 1.67

Transform {
children [

LOD {
range [ 120000]
level [
AH 64 _High {} ,

# AH 64 _Medium {} ,
AH 64 Low {}

]

}# End LOD
|

}#- - Transform
1#--children Main
}#--Goup Main
}# END AH 64
#

#lnstantiation of AH 64 used to Test and Debug
#

Background {

skyCol or [
0.00.2 0.7,
0.0 0.5 1.0,
1.0 1.0 1.0
]
}
AH 64 {}

368



APPENDIX Al. AH-64 APACHE LOW RESOLUTION PROTO

#VRML V2.0 utf8
#
#--this proto produces the track sunbol ogy for apache AH 64

PROTO AH-64_Low [] {
G oup {
children [

# An Invisible sphere is placed around the cone to nmake it easier to touch with
t he pointer
# as it flies around.

Shape {

appear ance Appear ance {
material Material {

# diffuseColor 0 O
transparency 1

em ssi veCol or

anbientIntensity 0.5
specularColor 0 0 1

}

geonetry Sphere {radi us 15000}

H*H H

#--- Begin track Synbol ogy

Transform {
scale 4.0 0.5 2
# rotation 0.0 0.0
children [
Shape {
appear ance Appear ance {
material Material {
di ffuseColor 0.0 0.0 1.0

.0
1

}
geonetry Sphere {
radi us 2000
}

}

]

}

]

}

}

AH 64 Low {}
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